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ABSTRACT
This thesis examines the factors associated with mortality among children under the age 
of 12 months (infant mortality) and nutritional status among children aged 6-36 months 
(childhood nutrition) in Ondo State, Nigeria. The primary purpose of the study was to 
identify the variables that were most important in explaining the level and pattern of 
infant mortality and childhood nutrition in the state. A secondary objective was to 
compare the pattern of association between the key variables for both infant mortality 
and childhood nutrition.
Both quantitative and qualitative analysis has been used in the thesis. Bivariate and 
multivariate statistical methods were applied to the 1986-87 Ondo State Demographic 
and Health Survey (ODHS) to assess the effects of certain socio-economic variables and 
some of the Mosley and Chen's (1984) proximate determinants on infant mortality and 
childhood nutrition. Qualitative information from two phases of a micro-level study of 
an Ondo State town was also used to provide the context of infant mortality and 
childhood nutrition in a particular community.
The findings on infant mortality showed that levels were lower in Ondo State than in 
Nigeria as a whole and that the level of infant mortality in the state was comparable to 
that observed in the southwest region in which it is located. In this study, the key 
variables associated with infant mortality were duration of breastfeeding, maternal age 
at childbirth and birth order. Among the three groups of proximate determinants for 
which data were available, only maternal factors had a significant effect on infant 
mortality.
At the bivariate level, the pattern of association between infant mortality and mothers' 
education was not in the expected direction. However, when the effect of breastfeeding 
duration was controlled, the usually-observed inverse relationship between infant 
mortality and mothers' education emerged. This study appears to support the
vi
observation that demographic variables are more important than socio-economic factors 
in explaining infant mortality. Available qualitative data, on the other hand, suggested 
that economic disadvantage was at the root of many of the observed demographic 
effects, especially in relation to teenage childbearing. The economic disadvantage that 
resulted in high infant mortality among the children of mothers with secondary 
education also tended to result in stunting of their children.
The findings on childhood nutrition showed about one-third of children in Ondo State 
had moderate to severe stunting, even though very few had moderate or severe wasting. 
The major predictors of stunting were source of drinking water, succeeding birth 
interval, maternal age at childbirth and diarrhoea. The major predictors of wasting were 
succeeding birth interval, toilet availability, and diarrhoea. This suggests that good 
child spacing coupled with environmental hygiene and the consequent reduction in 
exposure to disease pathogens enhances children's nutritional status. Economic 
resources can also ensure an adequate supply of food to the household.
The study concludes that efforts to reduce infant mortality in Ondo State should include 
encouraging mothers to breastfeed their children, and improved economic well-being of 
mothers. Similarly, better environmental sanitation and general economic well-being 
will enhance the nutritional status of Ondo State children, and in turn bolster their 
survival prospects.
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1Chapter 1 
INTRODUCTION
Although both malnutrition and high risk of death are still major problems among 
children in most parts of the Third World, especially Africa (UNICEF, 1992:5), 
demographic research on health among children tends to focus only on infant and child 
mortality. Demographers justify this focus on childhood mortality by the difficulty 
involved in measuring ill-health compared to the specificity, finality and social 
consequences of death (Caldwell, 1993:133). However, health in a community cannot 
be accurately measured by mortality because many people who are alive do not enjoy 
good health. This is why it is necessary for demographers to balance the focus on 
children who die with an analysis of the health status of those who are alive. This thesis 
aims to achieve this balance by complementing the analysis of infant mortality with the 
examination of nutritional status of children aged 6-36 months. Health among living 
children is indicated by their nutritional status (Binns, 1985:119). Such a balance is 
especially relevant for Africa where, according to a recent estimate, 4.6 million children 
under five died in 1990 and 34 million other children were severely malnourished 
(Africa Research Bulletin, 1993:10877). Whereas in the past demographers could 
blame the paucity of nutritional analysis on a dearth of data, DHS data-sets are now a 
potentially valuable resource providing a range of health data, including anthropometric 
data, that can be analysed in addition to the data on mortality.
This study of infant mortality and childhood nutrition is based on the 1986-1987 Ondo 
State Demographic and Health Survey (ODHS) data. Ondo State is in southwest 
Nigeria, an area where most Yoruba people are found (Figure 1.1). Although a detailed 
introduction to Ondo State is delayed until Chapter 2 of this thesis, it is necessary to 
mention here that the Yoruba, who constitute about 85 per cent of the respondents in the 
ODHS, numbered about 11.3 million in 1963 or about one-fifth of the Nigerian
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Figure 1.1 Major ethnic groups in Nigeria
3population1. According to the 1963 census figures, the Yoruba was the second largest 
of the 380 ethnic groups in Nigeria (National Population Bureau, 1984:7; FOS and 
IRD/Macro, 1992:2). Influential mortality studies such as that by Orubuloye and 
Caldwell (1975) on childhood mortality and public health services and Caldwell's 
(1979) study on childhood mortality and mothers' education were conducted among the 
Yoruba. However, although mortality among children is the subject of both this and 
those earlier studies, two major differences should be noted. The first is that while the 
earlier studies by Caldwell and Orubuloye focused on early childhood mortality, that is 
mortality among under-five children, this thesis focuses on infant mortality: mortality 
before the age of one year. The second difference is that while the indirect procedure 
for estimating mortality levels was used in the earlier works, this thesis calculates infant 
mortality rates directly from reported dates of birth and the ages at death of dead 
children. Even though both procedures should yield comparable infant and child 
mortality rates, this is not always the case (Preston, 1985:257-260). The reasons for the 
differences between results from direct and indirect estimates of childhood mortality are 
examined later in this thesis (see Appendix 3).
The current study uses a combination of quantitative and qualitative approaches to the 
study infant mortality and nutrition among children aged 6-36 months. The 
combination of approaches aims to minimize the weaknesses of each while maximizing 
their strengths. Most studies on infant and child mortality from the 1980s focused on 
the application of statistical models and computer programs to large-scale survey data
(Trussed and Menken, 1984:341). The analysis of large survey data-sets----which
Lucas (1985:3-4) described as 'armchair demography'---- has done much to increase
our knowledge of the various correlates of child survival, even though it has done little 
to advance our understanding of the mechanisms through which the quantifiable 
variables of child survival operate (Srinivas, 1988:453). However, from the 1980s,
1 More recent data on the ethnic composition of Nigeria were not available at the time of writing since 
details of the 1991 census figures were not yet available.
4more attention has been paid to micro-approaches to demographic research as a way of 
gaining a better understanding of the observed patterns and associations between 
demographic variables and health outcomes. The use of a combination of quantitative 
and qualitative data to analyse mortality and nutritional status will provide a better 
understanding of the intricate connections between the quantifiable variables of child 
survival and the cultural, qualitative factors that are usually beyond the grasp of 
quantitative survey data. This approach also provides a more realistic approximation of 
health status among children in Ondo State because it does not regard mortality as a 
simple exit from a population, detached from its physical and cultural antecedents 
(McNicoll, 1986:15).
The study also combined infant mortality with the nutritional status among children 
aged 6-36 months partly to indirectly assess the health status of children who survived 
their infancy, and partly because the number of child deaths in the Ondo State data is 
too small for meaningful analysis of child mortality. Moreover, both infant deaths and 
childhood nutritional status merit special study in Ondo State because there had been no 
state-wide assessment of infant mortality and childhood nutrition before the publication 
of the results of the ODHS in 1989. The analysis of infant mortality is particularly 
important because it usually constitutes a relatively large proportion of deaths in a 
population (Puffer and Serrano, 1973:60; Hibbs, 1987:3) and is a major component of 
life expectancy at birth, which is often used as a summary index of a nation's socio­
economic development.
The ODHS data indicated that infant mortality rate for the state was 56 per thousand 
live births, a rate that seemed low, given that Nigeria as a whole is classified by 
UNICEF (1988, 1992:72) as a country with 'very high under-five mortality'. It seems 
necessary for a study of this nature to consider the plausibility of this infant mortality 
rate and the factors associated with it. For a state which was almost terra incognita in 
terms of vital statistics, ascertaining the reliability of the estimate is a difficult, though 
necessary, task. However, since there are pockets of mortality studies in the region
5within which the state is located and in some other parts of Nigeria, one way to obtain 
external validation for the result was to compile the various results and see, first 
whether the region has lower infant mortality rate than other parts of Nigeria, and 
second whether the rate in Ondo State is comparable to that from the southwest region 
around the same point in time. This approach is taken in the next section.
Comparative levels of infant mortality rates: Nigeria and southwest Nigeria
Although major studies have been conducted on infant and child mortality among the 
Yoruba by Orubuloye and Caldwell (1975), Ayeni and Oduntan (1978), Caldwell 
(1979), Feyisetan (1985) and Feyisetan, Togunde and Bamkole (1987), none could be 
said to be representative of Ondo State or of the Yoruba as a whole. However, a survey 
of the scanty information available on mortality in Nigeria is compiled in Table 1.1. 
Although the table contains works from different sources and locations with different 
levels of urbanization, the rates seem to suggest that infant mortality is declining in 
Nigeria as a whole. It also appears that the rates were lower in the Southwest, where 
Ondo State is located, than either in Nigeria as a whole or in non-Yoruba areas of the 
country (Table 1.1). As the information in Table 1.1 suggests for the Yoruba area, the 
infant mortality rate of 56 indicated by the ODHS for Ondo State seems plausible. For 
example, using the 1981-1982 Nigeria Fertility Survey data, Ogunlade and Mezue 
(1987:225) reported an estimated infant mortality rate of 56 per thousand for 
southwestern Nigeria, where Ondo State is located.
6Table 1.1 Comparison of Infant Mortality Rates (IMR) in the Southwest
(Yoruba area) with other areas of Nigeria.
IMR per ’OOP
Area Yoruba area Nigeria and 
Source Year studied of Nigeria Non-Yoruba
Nicol (1949:36)
1949
Northern
Nigeria - 326
Galletti and Baldwin (1956 
cited in Okorafor, 1979:425) 1951-52
Western
Nigeria 173 -
Gardner and Gardner (1958 
cited in Ekanem, 1972:110) 1955-57
Northern
Nigeria - 358
Nicol (1959 cited in 
Ekanem, 1972:110) 1959
Ogoja
- 269
Nicol (1959 cited in 
Okorafor, 1979:425) 1959
Northern
Nigeria - 292
Morley et al. (1963) 1963 Imesi-Ile
southwest
72 -
FOS (cited in Ayeni 
and Oduntan, 1978:355) 1968
Rural
Nigeria - 178
National Population 
Bureau (1984:88) 1965-69 Nigeria - 110
Sembajwea (1981) 1970 Ibadan 83 -
National Population 
Bureau (1984:88) 1970-74 Nigeria - 97
Ayeni and Oduntan, 
(1978:354) 1971-75 Igbo-Ora 88 -
Caldwella (1979:399) 1973 Ibadan 83 -
National Population 
Bureau (1984:88) 1975-79
Nigeria
- 85
Ogunlade and Mezue 
(1987:225) 1981 Nigeria 56 88
Ministry of Health 
(1989:56) 1981-86
Ondo
State 56 -
FOS and IRD/Macro (1992) 1981-90 Nigeria 83 91
Sources: As indicated in the first column of the table.
Notes: a based on indirect method of mortality estimation using the North pattern of
the Coale and Demeny (1966) model life tables.
7The apparently lower rates of infant mortality in southwestern Nigeria are possibly 
related to its higher degree of urbanization, and hence better access to the mostly urban- 
based modem health services and amenities (National Population Bureau, 1984) than 
most other parts of Nigeria. A comparison of some health-related variables in the 
ODHS with those in the 1990 Nigeria Demographic and Health Survey (NDHS) data 
indicates that Ondo State performed better than Nigeria as a whole (Table 1.2). For 
example, the proportion of women of childbearing age who had completed primary 
school in the ODHS was almost twice (1.9 times) the proportion of those who had 
completed primary education in the NDHS. Similarly, the proportion of births 
delivered by a nurse or midwife was 2.5 times higher in ODHS than in NDHS.
Table 1.2 Comparison of health-related variables in Ondo State and Nigeria 
using the 1986-1987 ODHS and 1990 NDHS data (percentages).
Health Variable Ondo State
%
All Nigeria
%
Immunized (tetanus toxoid) ~ T T ~~5T~
Delivery assistance by nurse/midwife 56 22
Received prenatal care 82 57
Stunted (-2 SDa) children aged 6-36 months 32 44
Wasted (-2 SD*3) children aged 6-36 months 7 9
Per cent urban 40 25
Households with piped water 37 25
Households with electricity 44 27
Households with radio 62 55
Respondents who completed primary education 63 34
Sources: Ministry of Health (1989) and FOS and IRD/Macro (1992).
Notes: a -2 SD here means that the standard deviation of these children's height-for­
age from the reference median is minus two or less.
b -2 SD here means that the standard deviation of these children's weight-for- 
height from the reference median is minus two or less.
8Nutritional status of Ondo State children
Studies on childhood nutrition in Nigeria are very scanty. It is not possible to assemble 
a comparative result like Table 1.1. However, a section is devoted to a review of the 
various studies on childhood nutrition in Nigeria later in this chapter. Since there are no 
known past nutritional studies in Ondo State, it is impossible to know whether the level 
of undemutrition is improving or deteriorating and whether there has been a shift in the 
major determinants and age distribution of the problem. Worse still, anthropometry 
does not suggest the aetiology of the problem it identifies (Martorell and Ho, 1984). 
Perhaps the best that can be done at this stage is to point to the differences between the 
levels of stunting and wasting in Table 1.2 as indicating that a large percentage of 
Nigerian children were stunted, although the situation was a little better in the ODHS 
than in NDHS. The foregoing review suggests that there is a need for a more detailed 
analysis of the underlying factors affecting nutritional status among children in Ondo 
State, including their socio-cultural context. This study seeks to provide the missing 
link between observed nutritional status and socio-cultural practices that impinge upon 
it.
Research objectives
The aim of this study is to contribute towards a clearer understanding of the roles of 
cultural, socio-economic and behavioural factors in the health and mortality experience 
of children under age three in Ondo State, Nigeria. Specifically, this study aims to 
achieve the following objectives:
1. To examine the relationship between socio-economic variables (maternal education,
paternal education and occupation, place of residence and religion) and infant 
mortality with a view to identifying their relative explanatory capacity in the 
context of Ondo State, Nigeria.
2. To investigate the role of proximate determinants and demographic variables
(maternal age at birth, birth order, birth interval, and breastfeeding duration) in 
explaining the level of infant mortality in Ondo State.
93. To investigate the effects of parents' socio-economic status and demographic
characteristics, children's age and recent morbidity on nutritional status.
4. To explore the possible ways through which findings in the mortality aspects are
supported by the results of the analysis on childhood nutritional status.
5. To explore, through micro-level data, the mechanisms through which these socio­
economic and proximate variables affect infant mortality and childhood 
nutrition in a town in Ondo State. This will facilitate the evaluation of the 
findings in objectives 1-4 above and the exploration of the cultural and structural 
factors determining children's feeding, health and therapy management 
techniques, the role of religion and faith healing and alternative sources of 
health care.
Objectives 1-4 were achieved by analysing data from the Ondo State Demographic and 
Health Survey (ODHS) while objective 5 was achieved by analysing qualitative data 
that were collected during fieldwork in a town in Ondo State, Nigeria.
RESEARCH DESIGN
As has been mentioned, this study used both quantitative and qualitative data to achieve 
its stated objectives. The quantitative data were of two types: one was a macro survey 
for the whole state, the other was a micro-level case-study survey of birth history 
(truncated to five years) of a sample of women aged 15-49 in an Ondo State town. The 
macro survey data-set was the 1986-1987 ODHS and was used to research correlates of 
infant mortality and childhood nutrition. The case study survey was carried out as a 
part of the in-depth fieldwork in the town of Efon Alaaye between February and July, 
1991 and was used to provide descriptive statistics for the study area where necessary, 
and it provided a basis for selecting respondents for more in-depth observation and 
interview during the fieldwork.
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The qualitative information used in this thesis was derived from the in-depth interviews 
component of the 1991 study in Efon Alaaye, and another in-depth interview conducted 
in the same location between December, 1988 and January 1989. For the sake of 
brevity and clarity, the micro study conducted in Efon Alaaye in 1991 is termed the 
Efon Alaaye Micro Study 2 (EAMS2) and that conducted in 1988/1989 is termed 
EAMS1. These micro studies were aimed at elucidating the mechanisms through which 
various social and cultural factors operate to affect the demand for health (see Raharjo 
and Comer, 1990) and, consequently, mortality levels in Ondo State. Use of qualitative 
methods provides a systematic basis for interpretation of quantitative analyses. The in- 
depth information collected during the EAMS1 and EAMS2 focused on important but 
non-quantifiable socio-cultural variables to illustrate the type of relevant data which 
surveys miss (see the section on methodology).
Conceptual framework and operational definitions
Policy makers are particularly interested in the determinants of childhood mortality, and 
so 'demographers have increasingly turned their attention to identifying factors 
associated with low mortality' (Trussed and Menken, 1984:332). However, it appears 
that efforts to identify biological or demographic factors that affect child survival have 
been more intense than efforts directed towards social or cultural factors. An important 
advance was Mosley and Chen's (1984) analytical framework for the proximate 
determinants of child survival. The framework identified five groups of proximate 
variables through which all socio-economic factors affect child survival: maternal 
factors, environmental contamination, nutritional deficiency, injury, and personal illness 
control. These were further subdivided into 14 specific variables (Mosley and Chen, 
1984:27).
At a glance, the Mosley and Chen framework appears to be quite amenable to 
straightforward statistical testing. A closer examination, however, shows that it is a 
more or less holistic model in which all variables are highly interactive. The model is 
thus not 'easily amenable to a quantification of component contribution to mortality
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change' (Mosley and Chen, 1984:29). For example, the first group of proximate 
variables are simply determinants of fertility, inappropriately termed 'maternal factors'2. 
According to Jain (1985b:409), these so-called maternal factors cannot directly affect 
child mortality apart from their effect on maternal health and capability, which in turn 
affect the quality of maternal care for the child. They cannot directly 'shift' a healthy 
child towards sickness. Jain's (1985b) framework gives prominence to the quality of 
maternal care before, during and after delivery of the child, whether or not this care is 
medical. However, the model is not as elaborate as that of Mosley and Chen (1984). 
The framework introduced by Mosley and Becker (1991) has more to do with health 
intervention than with infant and child mortality. It draws attention to the need to 
consider how multiple disease conditions act synergistically to produce competing risks 
and frailty and, consequently, high mortality. Thus, the Mosley and Becker framework 
is not given prominence in this thesis, although reference is made to it in the discussion 
of childhood nutrition in Chapter 5.
The framework adopted for the study of infant mortality (Figure 1.2) is a modified 
version of the Mosley and Chen (1984) framework. Cultural, socio-economic and other 
background variables are regarded as acting through certain proximate variables to 
affect morbidity rates. The rate at which morbidity occurs partly depends on preventive 
actions, the adoption of which is influenced by socio-economic and cultural factors. 
When a child is sick, its subsequent recovery or death is largely a function of the 
treatment given and its nutritional status. Both nutrition and treatment are influenced 
by parents' capabilities and their socio-cultural and economic situations. For example, 
young maternal age at delivery, which itself is a physiologically mediated social process 
(Geronimus, 1987:247), is assumed to indirectly increase the risk of infant morbidity 
through a complex interplay of biological and cultural factors; environmental factors 
determine the rates at which a host is brought in contact with the pathogen; and
2 This term is retained in this study to avoid confusion, since the Mosley and Chen framework is 
frequently referred to throughout the thesis.
12
nutritional status largely determines the host's level of resistance to infection and partly 
determines the rate of recovery. In this study, nutritional status, as an outcome variable, 
is examined in some detail because of its pivotal role in child health.
The dependent variables in the study are the survival status at first birthday of the index 
child (dead or alive) and the nutritional status among living children aged 6-36 months. 
All others are independent variables or their indicators. In this thesis, infant mortality 
refers to the proportion of children in a birth cohort that die before reaching their first 
birthday (Hibbs, 1987:3); and infant mortality rates are usually expressed per thousand 
live births. To explore the relationships between the criterion and the dependent 
variables, the different variables in the model are operationalized as follows:
1) Cultural factors'. These are mainly assessed qualitatively using data from EAMS1
and EAMS2. During these studies, data were collected on pregnancy care, 
health beliefs, illness behaviour and therapy management, and childrearing 
practices, including feeding practices, weaning processes and intrafamilial food 
availability.
2) Socio-economic factors: The data for analysing these are drawn from the ODHS
data set and will include level of education of parents measured in terms of the 
highest grade completed at school (no schooling, primary and secondary or 
higher, but years of schooling were used for multiple regression analysis); place 
of residence (rural, urban); religion (Christian, others); possession of household 
items and husband's occupation (white collar, blue collar and agriculture).
3) Proximate determinants: These are represented in the model (Figure 1.2) by
maternal factors, environmental factors, nutritional factors and preventive 
actions. Maternal factors comprise age of the mother at the time of birth, child's 
birth order number, and length of the preceding and succeeding birth intervals. 
Environmental factors are indicated by availability and type of toilet and source 
of drinking water. Preventive actions are measured by attendance at an 
antenatal clinic, use of immunization and delivery assistance or place of
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delivery. Breastfeeding, although not categorized as a proximate determinant of 
child survival under the Mosley and Chen framework, is important in infancy as 
a proxy for nutrition. Morbidity and treatment are logical stages in the model but 
the data available on them relate to children who were alive at the time of 
survey. Therefore, they are not analysed for infant mortality.
However, morbidity as assessed by the reported illness episodes the child had in 
the two weeks (for diarrhoea) or four weeks (fever) preceding the date of survey 
is analysed in relation to nutritional status (Figure 1.3). The anthropometric data 
are analysed separately in Chapter 5. Nutritional status of children aged 6-36 
months is assessed by weight-for-height and height-for-age.
The data for the analysis of the socio-economic and proximate variables are taken from 
the ODHS. The conceptual framework for infant mortality is presented 
diagrammatically in Figure 1.2 and a separate framework is formulated for the analysis 
of nutritional status (Figure 1.3).
The nutritional status framework assumes that cultural and socio-economic factors 
influence children's nutritional status, first through their effect on food supply and 
feeding practices, and secondly through their effect on the hygienic environment that 
determines the risk of infection. The risk of infection interacts with perinatal factors 
like low birthweight. When infection occurs, it affects the availability of nutrients to the 
body and could have a direct effect on a child's nutritional status. The socio-economic 
variables were measured as indicated above. Demographic variables considered were 
maternal age, child's age, and birth intervals. Infection is indicated by diarrhoea in the 
two weeks preceding the date of interview, while twinning indicates perinatal condition 
because of its association with low birthweight. Low birthweight babies have increased 
risk of infection because of weak immunity.
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Figure 1.2: Conceptual model for the study of infant mortality in Ondo State,
Nigeria
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Figure 1.3: Conceptual model for the study of childhood nutrition in Ondo State,
Nigeria
Nutrient availability
Infection Perinatal factors
Nutritional status
Socio-economic and demographic factors
Note: Broken lines indicate an indirect relationship
In the section that follows, a review of the main directions of research on infant and 
child mortality and nutrition are presented. A major focus in the review is on the key 
variables in infant and child mortality and nutrition.
TRENDS IN INFANT AND CHILD MORTALITY STUDIES
Historical trends in mortality studies illustrate a discernible shift in the methodological 
focus of demography. Mortality studies show a gradual movement of interest from 
general pattern studies to a micro-level, in-depth understanding of the tapestry of events 
that result in the 'emergent' macro patterns. In the earliest stages of the discipline, 
socio-economic development at a macro, societal level was used to explain mortality
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decline and the method of study was social history (McKeown and Brown, 1955; 
Stolnitz, 1955; McKeown and Record, 1962; McKeown, Brown and Record, 1972). 
The first major variables believed to be responsible for mortality decline were cultural, 
political, social, sanitary and medical (Carr-Saunders, 1964; Coale, 1973). The 
realization that age structure affects crude death rates, and the emphasis on the 'Risk 
Approach' (Hansluwka, 1983:3), helped shift attention to the most vulnerable group, 
that is children under five, and studies began to focus on various factors that could 
explain the childhood mortality level in each society.
Initially, two broad categories of factors were identified: endogenous and exogenous. 
Endogenous factors consist mainly of the effects of genetic composition and intra­
uterine environment of the foetus that operate to heighten the risk of death in the first 
four weeks of life (Garcia y Garma, 1983:94-95). Such factors include congenital 
anomalies, low birth weight, postnatal asphyxia and atelectasis (Shapiro et al., 1968:27; 
Gortmaker, 1979:283). Low birthweight is an endogenous factor related to the intra­
uterine environment and has been found to be an important predictor of infant mortality 
(McCormick, 1985; Centers for Disease Control, 1986; Shoham-Yakubovich and 
Bareli, 1988). For example, a study in Boston, USA using data for 1980-83 found that 
neonatal mortality rates were still very high, above 300 per thousand, among those bom 
with very low birthweight (less than 1.5kg) compared to the very low rates, below 4 per 
thousand, among those with normal birth weight (>2.5kg) (Wise et al., 1988:545).
Exogenous factors, on the other hand, are located in the social and physical 
environment of the child and are manipulate, depending on the capability of the 
parents and on society's level of technology. Post-neonatal mortality is mainly caused 
by infectious diseases, which suggest that it is a reflection of the child's environment 
and is preventable through improved medical care and hygienic behaviour. Socio­
economic differentials in mortality tend to be larger in the post-neonatal period than in 
the neonatal period, suggesting that parents' material conditions affected mortality 
mostly after the first 28 days of life. Socio-economic status sets the material conditions
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of life and is usually associated with patterns of family behaviour that influence a 
child's susceptibility and exposure to disease and the therapeutic process (Tekce and 
Shorter, 1984:269). A review showed that the relative size of post-neonatal mortality in 
the US decreased as living conditions improved (Gortmaker, 1979:283-284), which 
further suggests that socio-economic and environmental factors are the major 
determinants of deaths in the post-neonatal period. For example, 56 per cent of infant 
deaths in 1918 were post-neonatal, and by 1974 only 23 per cent of infant deaths 
occurred in the post-neonatal period. In the section that follows, a review of the 
literature on different indicators of socio-economic status and their relationships to 
infant and child mortality is presented.
Socio-economic variables
The indicators of socio-economic characteristics that are conventionally used in 
demographic research include educational achievement, occupation, ethnic group, 
religion and place of residence. Other variables sometimes used are income and social 
class. In the sections that follow, a review of the main findings in the literature is 
presented on the major socio-economic variables (education, income, place of residence 
and religion). Although the interest here is in infant mortality, the review is essentially 
panoramic because it aims to summarize the major debates that are relevant to the 
direction of this thesis. However, a tabular summary of findings on infant mortality is 
presented, especially in the case of mothers' education, to provide a clear focus.
Education
Education, measured either by years of schooling or the level of education completed, 
has been described as a major, if not the most important, explanatory variable in infant 
and child mortality (Hobcraft, McDonald and Rutstein, 1984). As a correlate of infant 
and child mortality, its meaning and importance have been conceptualized in two major
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ways3. First, there are those who regard education as a proxy for economic status or 
living standards, arguing that its effect on infant and child mortality is nothing more 
than a reflection of better living conditions among the educated (Colclough, 1982; 
Behm, 1983:28; Sawyer and Soares, 1983:149). Second is a school of thought that 
believes that education is an important criterion variable in its own right. For example, 
proponents of the latter position argue that education has an independent effect on child 
mortality, after controlling for the effect of income as much as possible (Caldwell, 
1979, 1981, 1984; Caldwell and McDonald, 1981; Hobcraft et al., 1984; Jain, 1985a; 
UN, 1985; Lindenbaum, Chakraborty and Elias, 1989).
The conceptualization of education by these two schools of thought affects the 
pathways of influence they chart for its effect. Those who see education as a proxy for 
standard of living regard its effect on infant and child mortality as operating through the 
higher income and better life-style of educated people. Their argument is that highly 
educated women are likely to marry equally highly educated husbands and hence enjoy 
a high quality of life: if there were no higher income or better living conditions for the 
educated, there would be hardly any effect of education on infant and child mortality. 
For example, Sawyer and Soares (1983:156-157) pointed out in their study of rural 
northeast Brazil that there was no significant difference in childhood mortality by 
education since mortality rates were generally high. The authors commented that it did 
no good for a mother to know what was best when the risks to health were severe and 
the means to deal with them were simply not available. It is true that many studies have 
found that the effect of economic factors was quite substantial in the observed education 
effects (Hobcraft et al., 1984; United Nations, 1985; Cleland and van Ginneken, 1989). 
For example, Hobcraft et al. (1984) found that about half of the effect of maternal 
education was accounted for by the higher economic status of educated women. This
3 The third way of conceptualizing the effect of mothers' education on child health is, perhaps, that by 
Behrman and Wolfe (1987:200-201) which views the effect as mainly a function of the mothers' 
family background, termed 'mother's endowment' in their paper. Their view is not discussed 
separately because it was based on childhood nutrition data from Nicaragua and I could not find 
other studies that adopted a similar approach to mortality analysis.
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was similar to the conclusion reached by the United Nations (1985) and by Cleland and 
van Ginneken (1989) in their summary of the evidence available. In Egypt, Casterline, 
Cooksey and Ismail (1989:26-28) studied the income and education effects on infant 
and child mortality, and found that neither income nor mothers' education had any 
significant effect on infant mortality. Rather, the maternal demographic factors were 
the dominant predictors of infant mortality, and the income effect was strongly 
significant only in predicting child mortality. In Pelotas, an urban centre in Brazil, the 
study by Victora et al. (1992:902) showed that mothers' education was significantly 
associated with infant mortality only among the middle-income group, and not among 
the lower and upper income groups.
The second school of thought, mainly led by Caldwell, sees the effect of education as 
independent of income and maternal resources. These scholars argue that education 
basically affects the psyche of an individual and causes a shift of allegiance from 
traditional to modern culture. To support their argument, Caldwell (1986) drew 
attention to countries and a state (Sri Lanka, Costa Rica, China and Kerala) which had 
achieved low infant and child mortality in spite of their relatively low GNP per capita. 
He then pointed out that sensitivity to illness, and a substantial degree of female 
autonomy, were among the important mechanisms for the effect of maternal education 
on child mortality. According to Caldwell (1979:409-412; 1981:75-77; 1984:109), a 
mother's education enables her to exploit the health services of the city even if she is 
resident in a village. She becomes less fatalistic and less accepting of illness, more 
capable of receiving attention from hospital workers and better informed about where 
the right facilities are and how best to exploit them to her child's advantage. She is more 
persistent in the recommended treatment, more likely to report back if the situation does 
not improve and more likely to give rest to a sick child. Moreover, a mother's education 
enables her to alter the locus of decision-making in the household, challenge an 
illiterate mother-in-law, communicate more freely with her husband and command 
more resources for child survival. The educated mother then is seen as a competent,
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shrewd and knowledgeable actor in bringing about the survival of her children. 
Evidence from Bangladesh (Lindenbaum et al., 1989) indicated that educated mothers 
used modem health services even though their knowledge of disease causation was 
hardly better than that of their illiterate contemporaries.
It has been argued that literacy and numeracy are not the crucial mechanisms through 
which parents’ education reduces mortality (Cleland, 1990:402). Cleland reviewed the 
studies on mothers' education and childhood mortality and pointed to the finding that 
each additional year of schooling tended to result in a three to five per cent reduction in 
mortality, even in the first few years of schooling when pupils could hardly be 
described as literate. The implication of this argument is that the quality of education 
may not be important. If this is so, we can disregard the argument of Behrman 
(1990:30-32) that input to and output from education, and truancy and dropout rates 
need to be reflected in measuring educational attainment.
Researchers have, without assuming either of the two theoretical positions, statistically 
investigated the nature of the relationship between education and infant and child 
mortality using both bivariate and multivariate techniques. Studies based on 
multivariate procedures are able to control for the effect of other variables and assess 
the 'independent' effect of the variable of interest. While many contributors to the 
debate are interested in both infant and child mortality, the focus of this thesis is infant 
mortality. A summary of the results of some of the studies on infant mortality is 
presented in Table 1.3 while a wider picture, including studies of infant, child and 
under-five mortality, is given in Table 1.4 to illustrate the results by method of analysis 
and age group analysed. A common finding of most of the multivariate studies is that 
maternal education has no significant association with infant mortality. For example, in 
Cooksey and Ismail's (1986) study in Egypt, maternal education had no effect on infant 
mortality after controlling for income and husbands' education. In a later multivariate 
analysis of the same Egyptian data, Casterline et al. (1989) found that both income and 
maternal education were not significantly associated with infant mortality. Similarly,
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when Frenzen and Hogan (1982) in their study in northern Thailand controlled for 
district development, health information, attitude to intergenerational wealth-flow, and 
social class (indicated by father's occupation), the formerly observed effect of maternal 
education on infant mortality disappeared. The mothers' education effect also 
disappeared when demographic variables were controlled for. In Nepal, Gubhaju, 
Streatfield and Majumder (1991:430) observed that maternal education and other socio­
economic variables were no longer statistically significant once demographic variables 
like young maternal age and short birth intervals were taken into account.
Gubhaju et al.'s (1991) and Frenzen and Hogan's (1982) works are of interest because 
they did not control for the effect of socio-economic variables alone on education as 
others in Table 1.3. Rather, Gubhaju et al. (1991:413) controlled for the effects of 
demographic variables and observed whether socio-economic variables, including 
maternal education, retained their effects on infant mortality. They found that they did 
not. Neither did they when the effects of socio-economic variables were controlled. 
Similarly, Frenzen and Hogan (1982:402), in another model of their study (not in Table 
1.3), controlled for the effect of demographic variables and found that the effect of 
mothers' education on infant mortality was no longer significant. These findings 
suggest that there may be no independent education effect on infant mortality. The 
study by Casterline et al. (1989:26) in Egypt pointed to the overriding importance of 
demographic variables in predicting infant mortality. This suggests that demographic 
variables may indeed be important mechanisms for the effect of education as well as 
other socio-economic factors on infant mortality, a point that Mosley and Chen's (1984) 
framework of proximate determinants illustrates. Mosley and Chen's framework is 
examined in detail later in this chapter. Other demographic variables which have been 
found to be inversely associated with education include birth interval in Korea (Park, 
1986:997) and birth weight in Israel (Shoham-Yakubovich and Bareli, 1988).
The summary of findings in Table 1.4 suggests the relationship between maternal 
education and infant and child mortality should be stronger during childhood (ages 0-4)
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than infancy. This agrees with an observation that had been made in the literature 
(Hobcraft et al., 1984; Palloni, 1985; Srinivasan et al., 1985; Mbacke and van de Walle, 
1987; Cleland and van Ginneken, 1989). One puzzling question that arises is: Why 
should the maternal education effect on mortality be statistically strong only after the 
first year of life or when ages 0-4 is taken as a whole?
Table 1.3 Results of various studies on the relationship between maternal
education and infant mortality according to the variables that were controlled.
Country Author Measure Variables controlled Significance
Bukina
Fasoa
Mbacke and van 
de Walle (1987) PNN Income, housing NS
Egypt Cooksey and Ismail 
(1986) lqO Income, husband's education NS
Egypt Casterline et al. (1989) lqO None NS
Egypt Casterline et al. (1992) NN, EIM None NS
Nigeria Feyisetan (1985) lqO None NS
Nigeria Feyisetan et al. (1987) lqO None NS
Brazil Victora et al. (1992) lqO Age, income, race, height S
Ecuadora Boija (1985) lqO Income, husband's education s
Thailand Frenzen and 
Hogan (1982)
lqO District development, 
fathers' occupation, mother's 
health information
NS
Malaysia DaVanzo et al. (1983) lqO Income, dwelling NS
Nepal Gubhaju et al. (1991) lqO Maternal age, birth order. 
Also fathers' education 
crowding, drinking water
NS
Sources: Various authors cited in the table except where otherwise indicated.
Notes: PNN = Post-neonatal mortality; NN = Neonatal mortality; EIM = Mortality at 
ages 1-7 months; NS = Not significant at the 0.05 level; S = Significant at the 
0.05 level.
a Study cited in Cleland and van Ginneken (1989:95). However, the parts 
reported in the table are those that relate to infant mortality alone; so, the 
conclusions to be drawn from this table may differ from their conclusion 
which was based on under-five mortality.
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Table 1.4 Summary results of studies on the relationship between mothers' 
education and the mortality of their children in infancy and childhood.
Approach Sources finding 
significant effects
Sources finding no 
significant effects
Direct Measures
Infant (lqO) DaVanzo et al. (1983) 
Borja (1985)a
Frenzen and Hogan (1982) 
Hobcraft et al. (1984)° 
Feyisetan (1985)
Cooksey and Ismail (1986) 
Feyisetan et al. (1987) 
Casterline et al. (1989) 
Gubhaju et al. (1991)
Child (4ql) Borja (1985)a Cooksey and Ismail (1986) 
Casterline et al. (1989)
Under 5 (5q0) Kune (1979)a 
Martin et al. (1983) 
Hobcraft et al. (1984)° 
Pebley and Stupp (1987) 
Cleland et al. (1991) 
O’Toole and Wright (1991) 
Shahidullah (1991)
Indirect Estimates
lqO Orubuloye and Caldwell (1975)
4ql Orubuloye and Caldwell (1975)
5q0 Oni (1988)
Sources: Different authors in the table except where otherwise indicated. 
a Taken from Cleland and van Ginneken (1989).
° Adjudged on the basis of weight of evidence in multi-country results.
Note: The sources cited in the table are by no means exhaustive. They are only a
sample of published results that could be neatly classified according to the 
measures of childhood mortality (lqO, 4ql and 5q0) selected for the purpose 
here. There are many other studies that used various other indicators like 
2q0, 3q0 and some that divided mortality between birth and age five into 
other convenient categories for their purposes. For the direct measures, there 
was preference also for studies that included some forms of multivariate 
analyses and test of significance, for which reason WFS and DHS country 
reports are excluded.
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Very few clues have been provided in the literature to answer this question. One 
possibility is that effective use of modem health care has two aspects: preventing foetal 
loss and neonatal death, but also helping mothers to carry to full term pregnancies 
which otherwise would have resulted in spontaneous abortions and premature 
deliveries. Although these pregnancies result in a live birth, the child may not survive 
infancy. For example, Shoham-Yakubovich and Bareli (1988:375) found in their Israeli 
study that congenital anomalies which were incompatible with life were most common 
among children of the highly educated women, and contributed to raising the rate of 
infant mortality among their children. Bicego and Boerma (1991:178; 1993:1208) are 
of the opinion that the delay in the effect of maternal education till after infancy might 
reflect poor nutrition and repeated episodes of infection that raise the risk of death 
among the children of less educated mothers. These repeated episodes of infection and 
poor nutrition lead to cumulative frailty and, consequently, to higher susceptibility to 
the risk of death (Mosley and Becker, 1991). Shorter breastfeeding duration and, 
consequently, early introduction of supplementary feeding, which usually characterize 
highly educated mothers (Adair, Popkin and Guilkey, 1993:76), could also expose the 
children of educated mothers to higher infection and risk of death in infancy than 
children of mothers with little or no schooling (Bicego and Boerma, 1990:17). 
Caldwell (1993:127) has suggested, in line with this position, that the near-universal 
breastfeeding of infants of less educated mothers provides them with comparable 
nutrition and protection against high risks of death. Whatever the explanation for the 
postponement of the maternal education effect until early childhood, as Venkatacharya 
(1985:245) commented, we have yet to grasp the 'active component' of maternal 
education that helps it to achieve its observed impact.
While not purporting to know the active components, some scholars have suggested 
pathways for the effect of mothers' education on infant and child mortality (Cleland and 
van Ginneken, 1988, 1989). These pathways include use of modem health services, 
reproductive behaviour and quality of domestic child care. For example, educated
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women have been found to make more use of modem health services than less educated 
ones, whether for reasons of affordability or because of changes in attitudes. Effective 
use of modem health care services has also been associated with lower mortality: 
Onyemunwa (1988:3.1.53) found in Benin City, Nigeria that children who were not 
delivered in hospitals or clinics had a higher mortality rate than those who were, and 
those whose mothers received tetanus immunization had a significantly lower mortality 
rate. Ebrahim (1979:19) asserted that good antenatal care is the unborn baby's best 
insurance for health. However, Barbieri (1990) found that the effect of mother's 
education on child mortality in Senegal did not operate through differential use of 
modem health services. Streatfield, Singarinbum and Diamond (1990) studied the 
relationship between mothers' level of education and the use of immunization services 
in Indonesia and found that the relationship was U-shaped. They also observed that 
knowledge of vaccine function was more important than the level of mothers' education.
This review of the relationships between parents' education and infant and child 
mortality will not be complete without a summary of findings of past studies on the 
effect of fathers' education. A few studies have found fathers' education to be more 
important than mothers' education in influencing child mortality (Trussed and 
Hammerslough, 1983; Hobcraft et al, 1984; Feyisetan et al., 1987; Oni, 1988). In 
Ilorin, Nigeria, a study highlighted the importance of fathers' education and occupation 
(Oni, 1988:611) and another study conducted in Ile-Ife found a clear inverse 
relationship between fathers' education and infant mortality (Feyisetan et al., 1987:171- 
173). These findings supported an earlier finding by Hobcraft et al. (1984) that in 
Africa fathers' education and occupation appeared to be more strongly associated with 
infant and child mortality than mothers' education. In Sri Lanka, Trussed and 
Hammerslough (1983:16) found that the effect of fathers' educational attainment on 
infant mortality was higher than that of mothers' education. An analysis carried out by 
Caldwell and McDonald (1981) suggested that fathers' education was important, 
although not as important as mothers' education, in affecting child mortality.
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Nevertheless, the effect of fathers' education on mortality is likely to be a reflection of 
socio-economic status rather than a direct influence of childcare (Hobcraft et al., 
1984:199).
Income
There have been few studies on the relationship between infant and child mortality and 
income or on occupation as a proxy for income. At a cross-national level, Preston 
(1975:234-236) examined the relationship between mortality (indicated by life 
expectancy at birth) and national income per capita and concluded that the relationship 
followed a logistic curve which had shifted upwards during the twentieth century, 
especially between 1930 and 1960. Consequently, a given income per capita achieved a 
lower life expectancy at birth in the 1930s than in 1960s. The gains were higher for 
low-income countries (with GNP per capita below $400) than for high-income countries 
(with GNP per capita above $600). Rodgers (1979) studied the relationship between 
income (GNP per capita) and mortality (indicated by life expectancy at birth and at age 
five, and infant mortality rate) in 56 countries, using aggregate data. He observed that 
income was consistently significant as a predictor of mortality level in both developed 
and less developed countries. At the individual level, Gortmaker (1979) focused on 
children born between 1964 and 1965 in the US and found that poor income was 
significantly associated with infant mortality. The United Nations (1985) carried out a 
study of the effect of income or economic status on childhood mortality in 15 
developing countries and found that the effect was relatively small. Focusing 
specifically on Nigeria, although their data refer to western Nigeria only, the United 
Nations' study showed that doubling father's income would lead to only one per cent 
reduction in childhood mortality, but if the mother's income were doubled, the 
reduction would be five per cent. This suggests that other intervening variables modify 
the impact of simple economic growth on mortality change. The major intervening 
factors, according to Caldwell et al. (1990) are maternal education, strong sensitivity to 
illness and adequate use of health services. In a study that specifically examined the
27
effect of income on child survival, Casterline et al. (1989) found that income was not 
significantly related to infant mortality in Egypt, although it was a strong predictor of 
childhood mortality.
Place of residence
Although the rural-urban differential in childhood mortality is attributable to differences 
in income and standard of living (United Nations 1985:288) or in educational 
composition (Cleland et al., 1991:137), an analysis of mortality by place of residence is 
still warranted because of the implications for health policy. A cross-national summary 
by Chidambaram, McDonald and Bracher (1987:878) of the rural-urban differentials in 
childhood mortality recorded in the World Fertility Survey indicated a higher level of 
mortality in rural than urban areas, although the result was reversed in such countries as 
Lesotho, Mauritania, Tunisia and Costa Rica. Mott (1982:17-18) observed that, in 
Kenya, irrespective of mother's age or education level, infant mortality was higher in 
rural than urban areas. The 1981-1982 Nigeria Fertility Survey also indicated that the 
probability of dying before age one was consistently higher in rural than in urban areas 
(Morah, 1985:55).
Many reasons have been advanced for the observed higher mortality in rural areas. One 
is that urban dwellers have access to better health facilities than their rural counterparts 
(Chidambaram et al., 1987:879). Evidence from Nigeria indicates that the distribution 
of modern medical facilities favours urban dwellers (Okafor, 1982), although most 
Nigerians still live in rural areas. Kano State, for example, had approximately 204 
medical doctors in 1981, most of whom, 85 per cent, were in just one city (Kano). The 
doctor-population ratio for Kano city was 1:46,500, but it was 1:289,000 for areas 
outside the city (Stock, 1985:472). The latest available data indicate that there were
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120 doctors in Ondo State to a population of about 3,884,485 in 19914. This gives a 
doctor-population ratio of about 1:32,371.
In contrast, Mosley (1989:271-273) observed that in Kenya, the rates of under-two 
mortality were higher in metropolitan Nairobi than in surrounding rural areas in 1979. 
He surmised that this unexpected result reflected the level of poverty in Nairobi 
resulting from rural-urban migration and the focus of development policies. For 
example, rural landless poor moved to Nairobi from the surrounding villages and 
formed squatter settlements, which had poor sanitation. This implies that mortality 
rates among children are strongly related to economic status, and corroborates the 
observation by Millard, Ferguson and Khaila (1990:289) that infant mortality peaks 
where poverty is highest. Perhaps, as Caldwell (1986) pointed out in the examples of 
Sri Lanka, Kerala, China and Costa Rica, it is not only poverty as indicated by income, 
but other societal factors that limit access to quality health care and nutrition.
Trussed and Hammerslough (1983:16-17) observed in Sri Lanka that, after covariates 
such as education and socio-economic status were controlled for, death rates were 14 
per cent higher in urban centres than in rural areas and 45 per cent higher in the estates, 
an observation that was also made by Hobcraft et al. (1984:203). However, when the 
covariates were not controlled for, Trussed and Hammerslough observed that mortality 
was higher in rural areas. They noted that the lower mortality rates that are usually 
observed in urban areas were explained not by the availability of better facilities but by 
the higher social status of urban residents. They therefore concluded that the rural area 
of Sri Lanka seemed to provide the healthiest environment in the country. One of the 
reasons why health facilities alone could not explain the rural-urban mortality 
difference may have been the strong determination by women in rural Sri Lanka to use 
the best health facilities for their children, even if those facilities were far from their 
place of residence (Tennakoon, 1986:166-167).
4 The number of doctors was collected from Ondo State Ministry of Health during field work in 1991 
while census figures are from the published result of the 1991 census.
29
Religion
There is evidence that religious affiliation has some relationship to child survival: 
Caldwell (1986:175-177), in a comparative study of mortality in developing countries, 
used aggregate data and noted that Islam tended to be associated with relatively high 
child mortality levels. He surmised that this might be because of the Moslem attitude to 
women's education. This view was supported by data from the 1981-1982 Nigeria 
Fertility Survey (Ogunlade and Mezue, 1987:213). In the Nigerian data, the higher 
infant mortality rates among Moslems disappeared after controlling for education. 
Using survey data from three sub-Saharan African countries (Cameroon, Ghana and 
Kenya), Akoto (1990) found lower infant mortality rates among children of Christians, 
but the difference was weakened after controlling for the effects of place of delivery, 
literacy, and socio-occupation group. In Ilorin, Nigeria, Oni (1988: 611) observed that 
Moslems had slightly higher infant mortality rates than Christians but did not explain 
the mechanisms involved.
Many of the earlier studies in Africa and also in Nigeria have examined the differences 
between the major religious groups: Christians and Muslims, and in some cases, 
distinction is made between Protestants and Catholics. Relatively little has been done to 
explore the differences in infant and child mortality among various African independent 
churches. However, recent literature tends to suggest that there is a growing influence 
of the Aladura (or 'praying') churches, a brand of independent African churches that 
usually believes, inter alia, in spiritual healing by faith only (Crumbley, 1992:506). 
Many of the beliefs and practices of these Aladura churches may have health 
consequences, especially for women and children (Uche, 1990; Crumbley, 1992; 
Dennis, 1992).
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A stages theory of socio-economic effects on infant and child mortality
Before the conclusion of this review of the relationship between infant and child 
mortality and socio-economic variables, a recent theoretical effort to summarize the 
relationship between infant and child mortality and socio-economic variables is 
presented. Using data from the Korea Fertility Survey of 1974, Kim (1988, 1990) 
applied a stages theory to explain the shifting relationships between infant and child 
mortality, and socio-economic and demographic variables. According to him, as a 
society moves from the traditional to the early stages of socio-economic development, 
the importance of demographic variables in explaining infant mortality declines and 
socio-economic variables gain ascendancy. However, as class differentials in living 
standards narrow at the intermediate stage of development, the explanatory importance 
of socio-economic variables is replaced by demographic factors. Demographic 
variables in turn weaken in significance relative to socio-economic variables in the later 
stage of socio-economic development. The validity of this theory is yet to be proved, 
although Gubhaju et al. (1991:434) tended to agree with it in their explanation of the 
importance of demographic variables in their study of Nepal.
In summary, one thing is clear from the literature: the mechanisms through which socio­
economic variables affect child survival are yet to be clearly understood. One of the 
reasons for this is heavy reliance on large-scale aggregate data from surveys. The 
United Nations (1985:289) team concluded that the socio-cultural factors of education 
and ethnicity seemed more important than the socio-economic variables, income, 
occupation and household possessions. The team pointed out that more attention should 
be given to cultural patterns of childcare, hygienic behaviours and practices relating to 
pregnancy care and childbirth. To study these issues, there is a need to go beyond 
conventional survey methods and include information derived from in-depth interviews 
and observational methods with the aim of investigating the structural and contextual 
factors that are relevant to child health.
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The next section therefore focuses on the demographic variables, most of which are 
classified as proximate determinants through which the background variables pass to 
affect the risk of child mortality (Mosley and Chen, 1984).
Demographic and proximate variables
Demographic variables include age and parity, sex and birth order of the child, birth 
interval and duration of breastfeeding. Among these demographic variables, maternal 
age at childbirth, birth order or parity, and birth interval have been classified as 
proximate variables in the Mosley and Chen (1984) framework. Research findings on 
the effects of some of these demographic variables on mortality are equivocal (Rutstein, 
1983; Geronimus, 1987; Bongaarts, 1987; Aly, 1990). The following sections 
summarize the literature on maternal age at childbirth, birth interval and breastfeeding.
Maternal age
The relationship between mother's age at childbirth and infant mortality has been a 
subject of active debate in the literature. The debate is principally about the cause of 
the excessively high infant mortality among children of teenage mothers relative to the 
children of mothers who give birth in their twenties. Scholars are divided on whether 
poorer teenage pregnancy outcomes are due to intrinsic biological and physiological 
factors or whether the poorer outcomes reflect social and economic disadvantages 
(Sweeney, 1989:1366)5. At the beginning of the debate, some scholars believed that 
teenagers were biologically less capable of effective mothering and that their babies 
were biologically at increased risk of death from medical and obstetric complications 
(Grant and Heald, 1972; Nortman, 1974; National Centers for Health Statistics, 1980). 
Another group of researchers more recently have argued that the higher mortality rates 
observed among infants of teenage mothers compared to mothers aged 20-29 reflect the
5 The latest trend in the debate on teenage childbearing, especially in the US, is about whether it is, in 
itself, a cause of economic disadvantage (Hofferth and Moore, 1979; Geronimus and Korenman, 
1992; Hoffman, Foster and Furstenberg, 1993). However, this argument is not presented here 
because it relates to the future economic status of women who became mothers in their teenage 
years, which has little to do with factors affecting the health status of such children in infancy.
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poorer socio-economic background of teenage mothers (Hollingsworth and Kreutner, 
1980; Zuckerman et al., 1983; Geronimus, 1986, 1987; Cramer, 1987). This group 
argues that teenage childbearing is not inherently risky, but that the social selection 
process that causes teenagers from poorer socio-economic backgrounds to become 
mothers is a major explanatory factor. A study in the US, using 1983-84 data from Los 
Angeles County, California, found that teenagers had better pregnancy outcomes than 
women aged 35 and older and concluded that age per se was not responsible for the 
poor pregnancy outcomes, but socio-economic status and use of prenatal care (Davidson 
and Fukushima, 1985:469-470).
Regardless of the reasons, medical and demographic studies have shown that the 
survival of pregnancy outcomes is curvilinearly related to maternal age at birth. Using 
the World Fertility Survey data for 29 countries, Rutstein (1983:17-27) observed that 
infant mortality was low for mothers aged 20-29 and high for mothers aged below 20 
and above 30 years. DaVanzo et al. (1983:386-388) observed a similar effect of 
maternal age on infant mortality in their Malaysian study. Infants of mothers aged less 
than 18 years were at a significantly higher risk of death than those of mothers aged 
between 18 and 40. However, using US data, Geronimus (1987:265-266) argued that 
the mortality consequences of adolescent fertility were largely a result of social factors 
and not merely the effect of age. He questioned the validity of the 'true age effect' 
paradigm currently existing in the demographic literature and argued that teenage 
mothers in the United States were more likely to come from economically 
disadvantaged groups and that a teenage birth was likely to occur under extreme social 
pressures (Geronimus, 1987:248-259). Babson and Clarke (1983) studied the 
relationship between maternal age and infant mortality, comparing the incidence of 
sudden infant death syndrome with other causes. Their study showed that the higher 
rates of neonatal mortality among the children of teenagers were explained by low 
birthweights, while post-neonatal mortality was mainly related to socio-environmental 
factors (Babson and Clarke, 1983:392-393). The association of low birthweight with
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young maternal age at childbirth has also been observed in Cameroon (Defo and Partin, 
1993:93-94).
The study by Santow and Bracher (1988:17-19) based on Australian data showed that, 
given the same previous sequences of reproductive outcomes, teenage mothers did not 
have a significantly greater risk of foetal loss than women in the age group 20-24. They 
described the elevated foetal loss ratios that had been observed among teenage mothers 
in earlier studies as a result of faulty arithmetic and hence spurious. They called for 
further evidence to show real excess risk in the teens.
Reasoning along a similar line, Trussed (1988:173-174) argued that the observed higher 
infant mortality among children of young mothers was predicated upon their non-use of 
prenatal care. This was borne out by the study of Davidson and Fukushima (1985:469) 
who found that children of adolescent mothers were low-risk children given adequate 
prenatal care; children of teenagers even experienced a lower perinatal mortality rate6 (7 
per thousand) than those of mothers aged above 34 years (23 per thousand). Trussed 
(1988) pointed out that young mothers were also more likely to have poor socio­
economic backgrounds, and concluded that there was no biological cause for teenage 
mothers to experience higher infant mortality after age 15. Thus, he is in agreement 
with Bobadilla, Schlaepfer and Alagon's (1990:1) conclusion that there is no causal 
relationship between perinatal mortality and childbearing between ages 16 and 20. In 
fact, medical evidence tends to suggest that the prime age for childbearing would be 
between these ages (Merritt, Lawrence and Naeye, 1980, cited in Geronimus, 
1987:249).
Behavioural factors therefore tend to be the major mechanism through which maternal 
age affects child survival. Apart from use of modern health services, breastfeeding 
practice is another behavioural factor which has appeared to differ by maternal age in 
some studies (Feinstein et al., 1986; Ryan et al., 1991; Peterson and DaVanzo, 1992).
6 Perinatal mortality rate is calculated as death per 1000 births, including stillbirths and deaths in the first 
week of life.
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Although a fuller review of the relationship between infant mortality and breastfeeding 
is presented below, it seems appropriate to mention its relationship to maternal age here. 
For example, teenagers in the United States were found to breastfeed less than older 
women. For 1989, Ryan et al. (1991:723) reported that only 30 per cent of the US 
teenage mothers initiated breastfeeding for their infants in hospital compared to 45 per 
cent of mothers aged 20-24 and 59 per cent among those aged 25-29. At six months, 
the percentage still breastfeeding their infants was only six among teenagers, compared 
to 12 among mothers aged 20-24 and 21 among those aged 25-29 (Ryan et al., 
1991:723). In addition, teenage mothers have been found more likely to have 
complications at delivery which delayed the initiation of breastfeeding (Peterson and 
DaVanzo, 1992:444). Delayed initiation of breastfeeding tends to discourage 
breastfeeding (Feinstein et al., 1986:213), as does media advertising of infant formula 
(Lawrence, 1991:868).
Birth interval length
Birth interval length has also been found to have some impact on infant mortality 
(Wolfers and Scrimshaw, 1975; Winikoff, 1983; Cleland and Sathar, 1984; Hobcraft, 
McDonald and Rutstein, 1985; Pebley and Millman, 1986; Tu, 1989; Koenig et al., 
1990). For example, Pebley and Millman (1986) analysed WFS data for 39 countries 
and found that the mean relative risk of death for children born within two years of a 
preceding birth was 58 per cent higher in the neonatal period, 96 per cent higher in the 
post-neonatal period and 45 per cent higher in the second year of life than for children 
bom with intervals of more than two years. Hobcraft (1991) analysed DHS data for 25 
countries and found that children born within 18 months of an earlier birth were twice 
as likely to die as those bom with a preceding interval of 24-47 months. Boerma and 
Bicego (1991) also analysed DHS data for 17 countries and found that children born 
within two years of a preceding birth had 89 per cent higher risk of death than those 
with an interval of two years or longer.
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Birth interval lengths have been measured in various ways, depending on the theoretical 
persuasion of the researcher. These range from interbirth intervals (the interval between 
two consecutive births), to interpregnancy intervals (between one pregnancy outcome 
and the next conception) and average number of births within a specified period (Bogue 
and Bogue, 1980:12-13). In this thesis, birth interval is defined as the interval between 
two successive live births to the same woman.
According to Potter (1963:155-156), assuming that there is no pregnancy wastage, birth 
interval length has four basic components. These are postpartum amenorrhoea, 
anovulatory cycles, ovulatory exposure, and the pregnancy that closes the open birth 
interval. These basic components of birth interval have been reduced to three by later 
researchers by combining the anovulatory cycle and ovulatory exposure as an 'at risk 
period' (see DaVanzo and Starbird, 1991:241-242). There are at least two major 
mechanisms through which birth interval length affects child survival: one is biological 
and the other is behavioural. The biological mechanism is the 'maternal depletion 
syndrome' and its associated consequences such as intra-uterine growth retardation 
(Lieberman et al., 1989) and premature delivery (Miller et al., 1992). Close birth 
spacing (less than 24 months) tends to hamper the mother's full recuperation before the 
next pregnancy and hence weakens her biological capacity to provide a wholesome 
prenatal environment, leading to low birthweight or even congenital anomalies 
(Hobcraft et al., 1985:376-377). The behavioural mechanism is measurable in the form 
of ineffective use of prenatal services, impaired breastfeeding and sibling competition 
for scarce childcare resources (Pebley and Millman, 1986; Majumder, 1991), and 
intrafamilial disease infestations, especially measles (Aaby, 1988). Caring for children 
of very close ages drains the mother's energy and may reduce the quality of care 
available to each child. In such cases, the older sibling tends to be at a disadvantage, 
according to one study in rural Bangladesh (Koenig et al., 1990).
Long birth intervals may act in at least two ways. They may afford the mother more 
time to prepare biologically and materially for the next pregnancy. Alternatively, they
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may also result from health or economic problems or a desire to terminate childbearing, 
and so make the next birth less welcome (Rutstein, 1983:30-31).
The duration of breastfeeding is one major factor that research findings have indicated 
as closely related to birth intervals (Wood et al., 1985; Labbok, 1985; Millman and 
Cooksey, 1987; Gray et al., 1990; Majumder, 1991). Breastfeeding duration affects the 
return of ovulation in women, which in turn determines the risk of conception if a 
woman is sexually active. However, the relationship between breastfeeding and birth 
interval is not unidirectional. This is what makes it somewhat difficult to determine the 
effect of each on child survival.
Breastfeeding
In the demographic and health literature, breastfeeding has been shown to have both 
health and fertility benefits. The health advantages of breastfeeding derive both from its 
contraceptive effects (Gray et al., 1990:25-29) and from the health benefits of the 
mother's milk to the child. Prolonged breastfeeding lengthens the interval between 
births, which in turn prevents sibling competition for food and maternal childcare time 
(VanLandingham et al., 1991:131). In non-contracepting societies, historical data have 
shown that the interbirth interval was associated with the survival status of the child 
bom at the start of the interval (Guz and Hobcraft, 1991:91).
The practical benefits of breastfeeding derive from its unique nutritional qualities, its 
immunological properties, its cleanness at source, and its birth spacing effects (Huffman 
and Lamphere, 1984:93; Palloni and Tienda, 1986:33). This is because the adequacy of 
nutrient intake and the strength of the immuno-defence system play important roles in 
the ability of children both to resist and to recover from diseases. Human milk contains 
anti-infective agents and powerful bacteriostatic compounds that protect the breastfed 
child from gastroenteritis and other infections (Gray, 1981:105). VanLandingham et al. 
(1991:133) have noted that breastmilk (especially colostrum) 'contains 
immunoglobulins, leukocytes and the biffidus factor, which help guard the newborn
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against several types of bacteria and harmful organisms'. Wray (1978:205) concluded: 
'For the world's "poorest billion", breastfeeding is the only economically feasible 
option'.
J Many scholars have studied various aspects of breastfeeding and child survival. Palloni 
and Tienda (1986:49) analysed Peruvian Fertility Survey data and observed that longer 
breastfeeding in the country could reduce infant mortality by 20 to 40 per cent. They 
also noted (1986:33) that a high mortality-reduction effect should be expected if 
breastfeeding is practised in an environment where there are intense exposure to 
infective agents, inadequate resources for safe supplementation and poor hygienic 
practices. Using Malaysian Family Life Survey data, Holland (1987:78) carried out a 
tightly controlled and rigorously specified hazard model analysis on breastfeeding and 
infant mortality. He observed that babies that were fully or partly breastfed were 12 
times less likely to die than those that were never breastfed. Until the age of six months 
when the mortality differences were no longer significant, breastfed children had higher 
chances of survival than those that were not breastfed. The relationship between infant 
mortality and breastfeeding was also observed in the same country (Malaysia) by 
Habicht, DaVanzo and Butz (1988). They found that the effect of breastfeeding on 
mortality was modulated by environmental hygiene; the relative risk of mortality among 
children who were not breastfed was twice as high if there were no toilets and piped 
water in the household.
The relationship between breastfeeding, birth spacing and child survival has also been 
examined (Palloni and Millman, 1986; Retherford et al., 1989; Lantz, Partin and 
Palloni, 1992). These studies confirmed that breastfeeding duration had an independent 
effect on child survival, even though its role as a mechanism for birth spacing was 
equivocal. In Latin America, for example, it was observed that the effect of 
breastfeeding declined with the age of the child at the start of the interval and that the 
effect was strongest among the group having the highest mortality (Palloni and 
Millman, 1986). While Palloni and Millman (1986) observed that breastfeeding
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performed poorly as a mechanism through which birth spacing affected child survival in 
Latin American countries, Retherford et al. (1989) noted the exact opposite in Nepal. A 
study of 13 countries using WFS data (Millman and Cooksey, 1987:211) found an 
attenuation of birth interval effect once breastfeeding was controlled.
Analysis of the effects of breastfeeding on infant mortality runs the risk of observing a 
spurious relationship for a number of reasons. Simultaneity bias confuses the direction 
of causality, such as when replacement effect and early pregnancy results in short 
breastfeeding duration. There is censoring bias in which the death of a child was the 
major cause of the observed short duration of breastfeeding (Palloni and Tienda, 
1986:34-35). Potter (1988) calls attention to the need to consider the effect of data error 
and simultaneity bias in the observed effects of breastfeeding and contraceptive use on 
one hand, and child spacing on the other. Recently, Lantz et al. (1992:139) responded 
to this observation and examined WFS data from different countries to arrive at a 
tightly-qualified conclusion that the observed effects of breastfeeding and child-spacing 
are quite robust to errors of omission and of dating. Koenig et al. (1990:261) also 
believed that their findings in the Matlab study in Bangladesh were not affected by 
serious data error.
There is still considerable disagreement over whether there is a true age effect or 
whether age effects are only a proxy for socio-economic background. The types of data 
that have been available for analysis, mostly survey data, have set limits on the extent to 
which variables such as breastfeeding could be analysed. For example, the extent to 
which breastfeeding affects birth spacing depends on the intensity and frequency of 
feeds, and supplementation. Data on these are usually not available in surveys in the 
form in which they are needed. This is another reason why survey data need qualitative 
supplements to add context to observed patterns.
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NUTRITION, CHILD HEALTH AND MORTALITY
The risk of mortality in children is linked to their nutritional status, and the proportion 
of children who die in a population tends to be closely related to the proportion of 
severely malnourished children. The link between children's mortality and nutrition has 
been specified by Martorell and Sharma (1985:200) as follows: severe malnutrition 
impairs children's immunocompetence, and this impaired immune system raises 
susceptibility to infection and reduces the speed of recovery. It is not malnutrition that 
causes infection, but an unhygienic environment. When infection occurs in a 
malnourished host, it is usually severe. Infection, in turn, operates synergistically with 
malnutrition to determine the rate of recovery or death (Chen, 1988:272). The effect of 
nutrition on mortality is therefore not direct. Rather, nutritional status serves as a good 
indicator of a host's resistance to disease and hence is an indirect measure of health 
(Venkatacharya, 1985:249-250).
Severely malnourished children have been found to have higher rates of death than 
children who are well nourished. A longitudinal study conducted between 1985 and 
1987 in 16 Tanzanian villages (Yambi et al., 1991) found that mortality was highest 
among children aged 12-18 months and that all anthropometric indicators, height-for­
age, weight-for-age and weight-for-height, were significant predictors of mortality 
(Yambi et al., 1991:273). Children who were severely stunted were twice as likely to 
die as those not stunted. The relative risk was 2.5 times for those who were moderately 
or severely wasted compared to those that were not. In Matlab, Bangladesh, severely 
malnourished children between 1981 and 1983 were 9 times more likely to die than 
those with normal nutritional status (Bhuiya, Wojtyniak and Karim, 1989).
Nutritional studies in Nigeria
There were no known published nutritional data for Ondo State before the report of the 
ODHS in 1989. For this reason, the review of nutritional studies presented here covers 
the entire country of Nigeria. Even now, studies on nutritional status using either cross- 
sectional survey, total community or longitudinal methods are very rare in Nigeria. One
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of the earliest was carried out by Nicol (1956). He studied four groups of children from 
different parts of Nigeria; three groups of farmers' children from Kanuri and Shuwa, 
Otukwang clan and Kamberi were compared with children of Yoruba and Ibo urban 
salaried workers. The study showed that, for children of comparable age, the Kanuri 
and Shuwa children were the tallest among all the children although they were lighter 
(weight) and thinner (skinfold thickness) than Yoruba and Ibo children. In terms of 
skinfold thickness, the children of the Otukwang farmers were the fattest (Nicol, 
1956:187). Nicol (1956) also reported that the height, weight and skinfold thickness of 
the Nigerian children were all lower than those of American children and that the 
calorie requirements of the Nigerian children were higher than those recommended by 
the Food and Agricultural Organization.
A community nutritional level assessment covering 19 households was conducted in 
Uboma, Eastern Nigeria, between 1964 and 1965 by the Rockefeller Nutrition Research 
Team from the University of Ibadan. The study recorded actual weight of foods 
consumed or the price paid for them in 19 households. The study found that the protein 
content of the diets was only 8.6 per cent and below the requirement for growing 
children, adolescents, and pregnant and lactating women. On malnutrition among 
children in the study area, the team concluded: The high rate of parasitic infestation 
among Uboma children, combined with the low dietary intakes ... are the potent factors 
explaining their health and physique' (Dema and Osama, 1966:67). The conclusion of 
the study agrees with the view of Annegers (1972:213) who attributed the form, 
incidence and severity of malnutrition among Nigerian children to the long duration of 
breastfeeding, the low calorie and protein content of the weaning food and the 
pathological environment.
Morley's (1958:4) study in Ilesha, Western Nigeria, was hospital based. Morley 
reported that nutritional deficiency accounted for 20 per cent of children admitted to the 
children's ward in Ilesha from January to July, 1957, and 22 per cent of them died. At a 
time in 1957, 85 per cent of the admission were suffering from protein malnutrition.
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Adekolu-John (1987:118), in a survey on nutritional status among children in the Kainji 
area of Middle-belt Nigeria, found that males grew generally taller than females; the 
mean height was 167 cm for males and 159 cm for females and was significant (P < 
0.05). The study also showed that malnutrition was inversely related to age. For 
example, about 20 per cent of under-five children were severely stunted, compared with 
10 per cent among those aged 5-9. Fagbule (1990:8) carried out a study of malnutrition 
among 250 Nigerian children in Ilorin aged between six months and 36 months 
attending the University of Ilorin Teaching Hospital between September and December, 
1985. The author reported that 61 per cent of the malnourished children belonged to 
mothers with no education, while only seven per cent belonged to women with post­
primary education. Family instability, poverty and poor environmental sanitation were 
also associated with malnutrition in the study.
Osinusi and Oyejide (1987) carried out a survey of 208 children aged between 0 and 59 
months living in two low socio-economic quarters in Ibadan, Nigeria in 1984. They 
compared their result with a similar study that had been conducted in the same location 
in 1968 and observed an improvement in the average weight for age of about 0.4 to 1 
kilogram, but no improvement in height for age of under-five children over the period 
in the study locations. The survey by Ebomoyi, Wickremasinghe and Cherry (1991) 
showed the effect of environment (ecological zones) on school-age children (aged 6-15) 
in the savanna area of the Middle-belt, Nigeria. Using Quetelet's index7, the study 
observed that children in grassland savanna had poorer nutritional status than those in 
wooded areas. Unfortunately, Ebomoyi et al. did not analyse their data by any socio­
economic variables, which makes it difficult for their findings to be compared with the 
results of other studies in Nigeria.
_ 9
'  The Quetelet index is calculated as (weight/height ). It was named after the man who invented it in the 
second half of the 19th century (Quetelet, 1869 cited in Cole, 1991:87-88). It is otherwise known 
as body mass index (BMI)
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Examining the relationship between child nutritional status and diarrhoea in a rural area 
of Northern Nigeria, Tomkins (1981:860-862) observed that the frequency of diarrhoea 
attack was not significantly higher among children with a low weight-for-age 
(underweight) and those with a low height-for-age (stunting). However, children who 
were low in weight-for-height (wasting) experienced 47 per cent more episodes of 
diarrhoea than children who had normal weight-for-height. Tomkins defined 
underweight children as those weighing below 75 per cent of the normal weight-for­
age, stunted children as those below 90 per cent of normal height-for-age and wasted 
children as those below 80 per cent of normal weight-for-height. His study supports the 
view that malnutrition increases the severity of diarrhoea.
This review of nutritional studies in Nigeria suggests that the degree of malnutrition is 
related to child's age, child mortality rate and incidence of diarrhoea. In the section that 
follows, a fuller description of the covariates of childhood nutrition is presented.
Correlates of childhood nutrition
Studies on children's nutritional status and socio-economic variables have often found 
contradictory results depending on the type of analysis and data collection approach. In 
Bamako, Mali, Dettwyler (1986:651) studied 136 children between 1982 and 1983 and 
reported that socio-economic status of family did not account for variations in the 
nutritional status of children. The qualitative component of the study provided some 
reasons for this. For example, parents believed that a child needed no solid food before 
the eighth month of life and, apart from putting food before them so that the children 
could help themselves if they felt so inclined, the parents made no attempt to encourage 
their children to eat (Dettwyler, 1986:658-660). Similarly, Christian et al. (1988) 
carried out a study in rural Panchmahal, India, to examine the relationship between 
maternal literacy and child nutrition but observed no significant relationship between 
the two variables.
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In contrast, using height-for-age as an indicator to examine the differentials in children's 
anthropometric status in 19 countries, Sommerfelt (1991:986) found a direct 
relationship between maternal education and children's nutritional status, worse 
nutritional status in rural than in urban areas, and a greater mean height among children 
in households with piped water than among others with no indoor piped water. Rural- 
urban differences persisted in ten countries even after controlling for other independent 
variables, and maternal education was similarly significant in 11 countries. The study 
by Sommerfelt (1991:993) included Ondo State data. An examination of her results for 
Ondo State showed that maternal education was not significant in multivariate analysis, 
but place of residence was. Ruel et al. (1992:909) focused on the role of maternal 
nutritional knowledge in Lesotho and found that it was a significant predictor of child 
nutritional status only in wealthier households. This suggests that knowledge alone 
cannot ensure adequate nutritional status among children if there is no access to the 
resources needed to provide adequate food supply.
A thorough review of available evidence on the relationship between maternal 
employment status and childhood nutrition showed that the evidence did not suggest 
any clear-cut pattem (Leslie, 1988:1357-1358). Depending on the variables examined 
and the analytical tools adopted, different (often contradictory) results were obtained in 
different parts of the developing world. For example, Powell and Grantham-McGregor 
(1985) studied 229 low income households in urban Kingston, Jamaica and found that 
the children of working mothers had poorer nutritional status, although in Western 
Jamaica Marchione (1980) found that there was no direct relationship between mothers' 
work status and the nutritional status of their children.
Similarly, Popkin (1980) studied 34 rural barrios in Laguna, Philippines, and, focusing 
on intra-household issues, found that mothers' employment status had a significant 
negative effect on the weight-for-age and height-for-age of their children up to age two. 
A follow-up study which did not focus on intra-household issues found no significant 
relationship between mothers' labour force participation and the nutritional status of
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their children. The only finding that cut across cultural boundaries was that working 
mothers tended to mix breastfeeding with bottlefeeding earlier than their non-working 
counterparts.
The need for supplementary qualitative data
This review indicates that the processes through which cultural and socio-economic 
factors metamorphose to influence the effects of the proximate variables on infant and 
child mortality and nutrition are yet to be clearly understood. A number of 
inconsistencies remain unresolved. According to Trussed and Menken (1984:341), the 
research emphasis so far has been on analysing existing data that were not collected as 
part of any true experiment, although true experiment is not possible in demography. 
Therefore, they argued that it has not been possible to identify determinants, but merely 
covariates. They concluded that an understanding of the intricate mechanisms would 
not come through the 'application of ever more sophisticated statistical analysis', such as 
the multi-stage equation suggested by Stolnitz (1983), but from appropriately designed 
research and data collection methods. Mosley and Chen (1984:29) also noted that the 
multifactorial nature of child survival creates a mesh of interlocking causes that tends to 
defy sequestered quantification. Thus, the call is still being made for more in-depth, 
micro-studies using anthropological methods as a way of placing findings from large- 
scale demographic surveys in context (Caldwell, 1984:106-109; 1990:xiii; Caldwell et 
al., 1990; United Nations, 1984:6-7; Chen, 1988:263-264; Feyisetan, 1988:7.2.40- 
7.2.44; Reddy, 1990; Cantrelle and Locoh, 1990). This study is an endeavour in this 
direction.
Structure of the thesis
Chapter 2 discusses the methodology of the data used in this thesis, and gives an 
assessment of the data quality and a brief introduction to the location of study, Ondo 
State. Chapter 3 initiates the discussion of the findings of the thesis. Following the 
Mosley and Chen (1984) analytical model, the chapter discusses the socio-economic
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covariates of infant mortality. Chapter 4 examines the proximate determinants through 
which socio-economic and other background variables are expected to affect child 
survival. After this, Chapter 5 opens a window on the health status of surviving 
children by using anthropometric data to assess the health status of children aged 6-36 
months. Chapter 6 discusses the behavioural aspects of health by using qualitative data 
to give context to all the patterns observed in quantitative analyses. The last chapter 
contains a summary of findings and some recommendations based on lessons from a 
synthesis of macro and micro approaches.
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Chapter 2
INTRODUCTION TO STUDY AREA, METHODOLOGY AND ASSESSMENT
OF ODHS DATA QUALITY
Social science research aims to explore, describe and explain social facts sui generis 
(Babbie, 1986:72-74). The scope of the current thesis covers these three aims, which 
are integrated through a fusion of quantitative and qualitative analyses. Both micro­
level qualitative and macro-level quantitative data are used. As described in Chapter 1, 
the quantitative survey data were drawn from the 1986-1987 Ondo State Demographic 
and Health Survey (ODHS) and the qualitative data were collected during two phases of 
fieldwork in an Ondo State town. The first phase of the fieldwork (EAMS1) was 
conducted between December 1988 and January 1989 and the second phase (EAMS2) 
was conducted in the same location between February and July, 1991. This chapter on 
methodology begins with a brief introduction to Ondo State, Nigeria, with specific 
references to Efon Alaaye where the micro-level data were collected. It then describes 
the data collection procedure of the macro survey (ODHS) data, followed by that used 
for EAMS1 and EAMS2 conducted by myself. Finally, the quality of the ODHS data is 
briefly assessed.
AN INTRODUCTION TO THE STUDY AREA
Ondo State is one of the seven new states created on 3 February 1976 by the military 
government of the Federal Republic of Nigeria. The state was one of two carved out of 
the former Western State; it covered the former Ondo Province with a slight boundary 
adjustment. The Ondo State government and its 17 local government councils (now 22) 
were inaugurated on 1 April 1976. The location of Ondo State in relation to other states 
in Nigeria is presented in Figure 2.1. The data for the micro component of this thesis 
are from Efon Alaaye, a town in Ekiti West local government area of the state.
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Population
The area now covered by Ondo State had a population of 2.7 million at the 1963 census. 
The 1991 census figure for Ondo State is 3.9 million (Idowu, Adio-Saka and Olowo, 
1992:540). With a total land size of about 20,959 square kilometres, this gives a 
population density of 186 persons per square kilometre in 1991. The population of 
Efon Alaaye during the 1991 census was not available at the time of writing. The 1963 
population figure for the town was 67,090 (Ministry of Information and Culture, 
1990:2) and would be 97,000 in 1991 if it is assumed that the exponential growth rate of 
1.3 per cent in Ondo State between 1963 and 1991 also applied to the town.
The people and their culture
The people of Ondo State are predominantly Yoruba and Christian. The 1986-1987 
ODHS indicated that about 86 per cent of the population was Yoruba and about the 
same proportion (85 per cent) professed Christianity (Ministry of Health, 1989:7). The 
Yoruba population of the state is made up of the Ekiti, the largest group, concentrated in 
the north, the Akoko in the northeast, the Owo in the east, the Ondo in the central area, 
the Ikale in the south, the Ilaje in the riverine area and the Akure around the state 
capital. The Yoruba people of the state generally have the same way of life, speak the 
Yoruba language or one of its numerous dialects, trace their origin to Ile-Ife in Osun 
State and trace their descent from a common ancestor, Oduduwa (Fadipe, 1970:32; 
Smith, 1988:14-16). The non-Yoruba, who make up about 14 per cent of the 
population, are mainly the Ijaw Arogbo and the Ijaw Apoi. They are found in the 
southernmost (riverine) areas of the state.
Ondo State contains only about 2.2 per cent of the total land area of Nigeria, but has 
some of the most fertile agricultural soils in the country. As a result, the majority of the 
working population are farmers. The state produces the lion’s share (54 per cent) of 
Nigeria's cocoa exports and 56 per cent of its palm oil and palm kernels (Ministry of 
Information and Culture, 1990:10). Other cash crops grown in the state are kola-nuts,
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rubber, cashews, and coffee. Lumbering is carried out in the thickly forested area of the 
state and food crops grown include rice, yams, cassava, bananas, peas, mangoes, 
oranges, beans and numerous other vegetables and spices. In addition, a large informal 
sector provides the main means of livelihood for many and serves as a supplementary 
source of income for others. Retail trading is very common among women in both rural 
and urban areas, while more wealthy women engage in wholesale trade.
The traditional political structure is centralized and monarchical. The family, which is 
usually extended, is the smallest social unit. Groups of families form the lineage and 
groups of lineages usually form a ward, under a ward-head. Groups of wards would 
normally form a division and have a head who would be responsible to the oba (the 
king). The oba of a town is the cultural, political and spiritual head of his kingdom. 
Usually regarded as a supernatural being, the oba is traditionally treated with awe and 
reverence (Fadipe, 1970:205-206). He rules in conjunction with the divisional heads, 
who form the legislature and the judiciary under the executive headship of the oba. In 
Efon Alaaye, where the micro-study was carried out, there are six divisional heads 
called the iwarafa. The iwarafa chiefs usually meet twice daily with the oba, the Alaaye 
of Efon, when major administrative and judicial decisions are taken.
Urbanization
The Yoruba of southwest Nigeria are urban dwellers. This was so even before their 
contact with Europeans. As Gugler and Flanagan (1978:16) note: 'just how the Yoruba 
became a city-building and city-dwelling people remains an open question.' Their 
degree of urbanization is unmatched by any African ethnic group either before or after 
the colonial era. The Yoruba have a unique pattern of urbanization which is quite 
different from the Western model. Yoruba towns contain a large proportion of farmers 
who commute to their fields and some who stay on their farms for extended periods but 
maintain a strong urban link (Gugler and Flanagan, 1978: 16-18). In the town where 
the qualitative component of this research was carried out, most farmers stayed on their 
farms for an average of four days in a week, but usually returned to town on Saturdays.
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Whether in large towns or small villages, the people of Ondo State have a nucleated 
pattern of settlement that is characteristic of the Yoruba. In 1952, while only about 19 
per cent of Nigerians lived in settlements of 5,000 or more, in the predominantly 
Yoruba Western Region 49 per cent did so (Lucas and Williams, 1973:4). By 1963, the 
census figures indicated that about two-thirds of the Yoruba were living in settlements 
with 20,000 or more inhabitants. The figure for Ondo State was 44 per cent, making it 
the third most urbanized state in Nigeria, after Lagos and Oyo States (National 
Population Bureau, 1984: Table 1:1).
The urban pattern of settlement has influenced the availability of modem facilities for 
many of the households. For example, the 1981-82 Nigeria Fertility Survey found that 
almost half of the households in the southwest region had electricity, while less than 15 
per cent of households in other regions had this amenity. In Ondo State, the ODHS 
indicated that about 44 per cent of the households had electricity, 78 per cent in urban 
and 23 per cent in rural areas (Ministry of Health, 1989:8). The proportion of 
households that had access to piped water (38 per cent) in Southwestern Nigeria (1981- 
1982) was twice that in any other region of the country (National Population Bureau, 
1984:52).
Health services
The density of health facilities in the state seems impressive. In 1989, there were about 
24 government and six missionary hospitals in the state, in addition to 53 smaller 
(private) hospitals. These 83 hospitals had about 2,200 beds and were staffed by 
approximately 120 medical doctors, 1550 nurses and 13 pharmacists under the State 
Health Management Board in 1990 (Ministry of Health, 1989:2; Ministry of 
Information and Culture, 1990). In addition, there were 229 dispensary clinics and 
about 128 health and maternity centres in the state. The breakdown of the management 
of these facilities is provided in Table 2.1.
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Table 2.1 Health facilities according to bodies responsible for their
management, Ondo State, 1989
Management body Number
State Ministry of Health
Hospitals 24
Health centres 52
Local Government Councils
Maternity centres 191
Dispensaries 229
Missionary Groups
Hospitals 6
Maternity centres 6
Private Sector
Small hospitals 53
Health/matemity centres 70
Source: Ministry of Health (1989:2)
From the mid-1950s until the beginning of 1984, there used to be free medical treatment 
for children aged below 18 years in Nigerian public hospitals (WHO, 1993:16). 
Between October, 1979 and December, 1983, there was free medical care for all people 
in Ondo State, although the free medical treatment program faced problems of drug 
shortage. During this four-year period also, the state operated some mobile clinics to 
extend free medical treatment to areas where there were no public hospitals or clinics.
Education
Among all the states in Nigeria, Ondo is one of those with the highest proportion of 
highly educated people. In common parlance, education is the 'industry' of the state. 
During the colonial and early post-colonial periods, the area now called Ondo State was 
in the outback, lacking a major manufacturing or industrial sector. When the 
missionaries came to the state in the late nineteenth and early twentieth centuries to 
establish churches and schools, the few inhabitants who received education became the 
elite of their communities. This encouraged people to perceive education as the route to
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fame and power, with the effect that most parents wanted at least one educated child. 
For many parents, education became an investment for the future.
The scope for education was widened in 1955 when free primary education was 
introduced in the Western Region under Chief Awolowo. Free primary education 
became a nationwide program in 1976 and was further boosted by the civilian 
government in Ondo State between October, 1979 and December, 1983. The free 
education program was extended to the secondary schools between 1979 and 1983, 
during which time the size of the secondary school intake increased dramatically for 
both boys and girls (Figure 2.2). The economic downturn that began in Nigeria in the 
early 1980s had negative consequences on government revenue. The economic crisis 
led to a drastic reduction in the gross national product per capita and in the purchasing 
power of the naira (see Figure 3.1), led to a reduction in funds for education1 and fa a  
consequent fall in secondary school enrolment. For example, enrolment in secondary 
schools fell from 304,452 in 1982-1983 to 170,907 in 1990, a reduction of about 44 per 
cent (Ministry of Education, 1991). For those who remained at school, whether male or 
female, there were dwindling resources and increased risk of failing the school 
certificate examinations, a trend that is now common in Africa (Africa Recovery, 
1992:15). The consequences of this change on the self-image and morale of the young 
school graduates in the face of high unemployment have yet to be estimated2.
In summary, Ondo State is in a highly urbanized area of Nigeria. Using the proportion 
of households with access to electricity, toilet facilities and piped water supply, the state 
is also highly modernized by Nigerian standards. In addition, Ondo State had one of the
1 Reports indicated that Ondo State was using 35 per cent of its revenue to service debt in 1992 (Olowo,
1993:375).
2 A recent assessment of the social effects of the economic recession, and its attendant high
unemployment rate among school leavers, indicated that poor parents currently considered it 
useless sending children to school (Ihonvbere, 1993:147). Ihonvbere reported that many 
schoolgirls had resorted to trading sex for money to supplement the little spending money their 
parents could afford.
Source: 
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most literate populations in Nigeria and a high proportion of its women had completed 
primary school.
When the DHS was planning to conduct a nationwide survey in Nigeria, for reasons that 
are explained in the following sections, Ondo State was used as an experimental case to 
test the possibility of achieving a successful demographic and health survey in the 
country. How well that experiment succeeds is determined later in the thesis. One way 
of assessing the success of the experiment is to examine the quality of the ODHS data, 
as is done below following brief background information on the DHS.
THE MACRO SURVEY DATA
Background and objectives of the Demographic and Health Surveys (DHS)
The Demographic and Health Surveys (DHS) program began in September 1984 as a 
nine-year worldwide data collection program implemented by the Institute for Resource 
Development of the Westinghouse Electric Corporation and the Population Council, 
with funding from the United States Agency for International Development (IRD, 
1990:1). The DHS program aimed to assist developing countries in the organization 
and implementation of nationally representative surveys that would provide information 
for policy making and for scientific research (Boerma, Sommerfelt and Bicego, 
1992:438). Its implementation is akin to that of the World Fertility Survey (WFS) 
except that the DHS focused on the collection of data on maternal and child health 
practices and on health indicators such as anthropometric data, whereas the WFS was 
more concerned with fertility. Thus, compared to the WFS, the DHS provides a wider 
array of data for understanding and analysing mortality and morbidity conditions. In 
addition to being of value in themselves, the data on health status also complement 
other data in the DHS on the demographic and socio-economic determinants of infant 
and child mortality (Sullivan, 1990:48). The child health component of the data-set is 
the main analytical focus of this thesis.
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The Ondo State Demographic and Health Survey (ODHS) data were collected between 
September 1986 and January 1987 in Ondo State, with the aim of providing policy 
makers and planners with information on fertility, family planning and maternal and 
child health. The survey also sought to document current and recent changes in these 
indices with the aim of providing a basis for evaluating existing health-related programs 
and an aid for the design of new ones. The choice of Ondo State was based on the 
expressed desire of the state to obtain information on the fertility and health levels 
among its population, coupled with the availability of a wider population-based 
sampling frame than was available in any other state in Nigeria at the time (Ministry of 
Health, 1989:3).
The survey was a part of the DHS round of international surveys to document current 
and recent changes in fertility and health-related indices in developing countries. 
Technical assistance for the implementation of the survey was provided by the Institute 
for Resource Development and Macro Systems located in Columbia, Maryland, and the 
National Population Bureau assisted in developing the sampling procedure. Unlike 
other surveys in the DHS program, ODHS was not national in scope; it covered only 
one of the 21 (now 30) states in Nigeria.
Methodology of the Ondo State Demographic and Health Survey (ODHS)
The sample in the Ondo State DHS was self-weighting and designed to cover 3,900 
households selected from 90 primary sampling units, which were census enumeration 
areas selected. The selection of the primary sampling units followed a systematic 
random procedure in which the 7,638 census enumeration areas in Ondo State were 
divided by 90 to yield a sampling interval of 85. A table of random numbers was used 
to choose one number between 1 and 85, and the 90 primary sampling units were then 
systematically selected throughout the state using a fixed sampling interval of 85 
(Ministry of Health, 1989:77-78). In the selected enumeration areas, all the respondents 
in each household were listed and a sample of individual respondents was drawn.
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The survey instruments
The design of the DHS survey instruments aimed to strike a balance between flexibility 
and standardization in its endeavour to facilitate cross-cultural comparability of data 
and to cater for the interests of the various users of DHS data (Sullivan, 1990). The 
DHS generally uses four core questionnaires: A and B core short and A and B core 
long. The two versions in the A category are for use in countries with high levels of 
contraceptive use, while those in the B category are for use in countries with low levels 
of contraceptive use. The long versions are expanded to obtain information on non- 
proximate variables for studying fertility differentials.
The data in Ondo State were collected using two survey instruments: the household and 
the individual questionnaires. These were a Yoruba version of the B core long 
questionnaire of the DHS program. The household questionnaire collected information 
on name, resident status (whether usual or visitor), sex, age, and, for children aged 
under 15, the presence of the biological parents in the household. The individual 
questionnaire was divided into eight sections and collected information on the 
respondent's:
(a) personal characteristics: age, education, religion, ethnic group, marital status,
whether married more than once, age at first marriage, place of residence, and 
childhood place of residence;
(b) fertility and fertility intentions: including a truncated birth history for the five years
preceding the survey;
(c) fertility regulation; and
(d) maternal and child health.
For each child of the respondent born during the five years preceding the survey, data 
on date of birth, sex, birth order, survival status, age at death, and birth interval were 
collected. Data on antenatal care, delivery assistance, tetanus immunization for each 
child and on recent episodes of diarrhoea, cough and fever and what was done to treat 
them were also obtained (see Appendix 6A).
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Specific rules were applied to the collection of data on date of birth (month and year), 
current age and age at death (Sullivan, Bicego and Rutstein, 1990:116). For example, 
interviewers were not allowed to record 'don't know' for year of birth and age at death. 
If any respondent did not know the year of birth or current age, interviewers were 
instructed to probe, and to use whatever information was available to estimate the year 
of birth or age at death. The rules were however less stringent on the month of birth or 
of death: interviewers could record 'don't know' if there was no way they could estimate 
this information. Moreover, interviewers were instructed to probe any birth intervals 
that were longer than three years to detect if there were unreported live births. 
Interviewers could probe by asking the respondents why the birth intervals were very 
long.
During the training of interviewers and in the field, special emphasis was placed on the 
section of the questionnaire on reproduction for two main reasons: estimates of fertility 
and mortality levels would be made from it, and the section would be used to identify 
children about whom further health questions would be asked (Sullivan et al., 
1990:116). In the field, supervisors were to edit the questionnaires for completeness 
and consistency while the interviewers were still working so that errors so detected 
could be corrected immediately.
For each living child aged 6-36 months, weight and recumbent length (or height, if the 
child was measured in the standing position) data were collected. The interviewers 
were trained to weigh and measure children using measuring boards and scales and 
following the United Nations (1986) manual. The accuracy of the interviewers in 
taking anthropometric measurements was assessed at the end of the training. Two 
tutors from the Ondo State School of Health Technology with specialized skills in 
anthropometry assisted the fieldworkers throughout the survey. Measurement took 
place in respondents' homes rather than at a central location. During the fieldwork, 
anthropometric measurements were taken by two interviewers: one took the 
measurements while the other assisted.
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The questionnaires were pretested in Ondo State between June and July 1986 in 250 
households selected from three locations. The interviewers, 16 women, were divided 
into four teams, each under a supervisor. They were trained for four weeks. The four 
weeks were divided into two weeks of lectures on the conduct of interviews and 
anthropometric measurement interspersed with two alternate weeks of practical 
interviews in the field. The training was conducted by three staff from the DHS 
headquarters in collaboration with senior survey staff of the Ondo State Ministry of 
Health.
At the end of the survey, 3,437 household schedules were completed out of the 3,521 
that were located, giving a response rate of 98 per cent. The individual schedule was 
also successfully completed for 4,213 women out of the 4,239 eligible in the 
households, a response rate of 99 per cent.
A standard recode file of the data was obtained from the DHS head office in Maryland, 
USA. The mother (respondent) was the focus of the original file; a child-file subset was 
created from the original file for analytical convenience. The creation of this subset 
followed the specified DHS procedure (McMurray, September, 1991, personal 
communication).
THE MICRO-LEVEL DATA 
Background and aim of the micro-level data
The use of qualitative micro-data is increasingly being recognized as a viable approach 
to the study of the mechanisms through which background covariates affect child 
survival. Qualitative data provide the missing links between abstract statistically- 
derived effects and the everyday reality of the population under study.
The micro-level data used in this thesis were obtained from a survey and in-depth 
interviews. The survey component provided descriptive statistics for the study
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population and a basis for selecting respondents for the in-depth interviews. The in- 
depth interviews and observations supplemented the explanation of the observed pattern 
of infant mortality in Ondo State by highlighting some of the relevant cultural, 
structural and contextual factors that often escape the scope of the survey method of 
data collection.
Choice of the study site
After careful consideration of the advantages and disadvantages of various areas, the 
Efon Alaaye area in Ondo State was chosen as the micro-level study site. There were 
two main reasons for this choice; first, this area is typical of the settlement pattern in the 
state, being neither very urban nor very rural. Statistically, it qualifies as an urban 
place3 even though its people do not lead an urban lifestyle. Secondly, I had conducted 
research in the same locality in the past and had made some initial contacts in the area. 
These facilitated the organization of the study, and obtaining the necessary permission 
from traditional rulers, farm elders and local government officials. Sampling, and 
access to key informants and to some vital data were also made easier by familiarity 
with the area.
Study instruments
The micro study used two main questionnaires and a series of interview guides. The 
first questionnaire was a ten-question household questionnaire used to elicit responses 
about the facilities in the dwelling units, such as source of drinking water, the quality of 
building materials, availability of toilets and kitchen. The respondent to this 
questionnaire was either the household head or, if the household head was not available, 
any other responsible adult living in the dwelling unit. The questionnaire also contained 
a table for listing the names of de facto residents in the dwelling unit, their age, sex and 
relationship to the head of the unit (Appendix 6B). The questions on the source of
3 An urban place in Nigeria, according to the 1963 census, is a settlement that has more than 20,000 
inhabitants (Ekanem, 1972:59).
60
drinking water, building materials used for the dwelling unit, type of kitchen and toilet, 
number of rooms and availability of livestock were used to assess the environmental 
sanitation and standard of living of the residents.
The second schedule was the individual questionnaire, which was administered to all 
women aged 15 to 49 years in the sample to obtain data on their personal characteristics 
(age, literacy, educational attainment, occupation and religion), total number of children 
ever bom and total number of children dead, a truncated birth history, any illness of 
their under-five children in the two weeks preceding the date of survey, the treatment 
and its cost, as well as the decision-making process about where the treatment was 
obtained (Appendix 6C). The last part of the questionnaire asked about the marital 
status of the respondents. The marital questions were deliberately asked last to obtain 
information on the fertility of those who had not married, but had children, knowing 
that it is not customarily proper for single women to have children.
Sampling procedure
On a map of Efon Alaaye, 66 grid squares were drawn and given serial numbers. A 
table of random numbers was employed to select 11 of these blocks, which were then 
identified on the ground. Interviewers were sent to count and number the dwelling units 
in each block. A dwelling unit might be occupied by family members ranging from one 
to three generations, and might include some tenants and distant relatives. For 
pragmatic purposes, one household questionnaire was filled for one dwelling unit 
because of the difficulty of identifying separate households within the same dwelling 
units and, more importantly, to prevent suspicion arising among selected respondents 
about why one was chosen and not the others. Such suspicion might increase the risk of 
response error.
In the sampled dwelling units, the interviewers first listed all de facto residents, 
including children, their age, sex, and relationship to the head of the house. The age 
and sex of the respondents enabled the interviewers to identify women aged 15-49 who
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were the eligible respondents for the individual questionnaire. The list of residents in 
the dwelling units included any members who were away at the farm but who were 
expected to return by the weekend. Those members of the dwelling units residing in 
other villages or towns were, however, excluded.
After filling out the household questionnaire, the interviewer was to select all women of 
childbearing age and administer to each of them the individual questionnaire. 
Households were re-checked up to four times if any eligible members were unavailable. 
After this, those that were still unavailable were crossed out on the household 
questionnaire. In all, 427 household questionnaires were completed and individual 
questionnaires were successfully completed for 838 respondents in the dwelling units.
Selection and training of interviewers
The positions for female interviewers and research assistants were advertised in the 
town through contacts with churches, schools and some key figures, including a local 
government councillor. Candidates from the locality, who were resident in the town, 
had completed secondary education and were mothers were preferred. It was believed 
that women who had childbearing experience would be able to relate more to the 
experience of their respondents and gain their confidence. The completion of secondary 
education was chosen as the minimum qualification that would enable the interviewers 
to read and understand the English and Yoruba (the local language) versions of the 
questionnaires. After a week, those who applied were called for oral interview to test 
their aptitude and perseverance, after which a selection was made. Three never-married 
women who had all completed secondary school were trained for the job. A man was 
employed to help in numbering dwelling units in the selected blocks.
The training lasted for a week. During the training sessions, the aim of the study was 
explained and the questionnaires were interpreted into the local language. I had 
previously prepared a Yoruba translation of both the household and the individual 
questionnaires. However, during training, each of the interviewers was given the
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English version and asked how she would ask each question of respondents. I then read 
out my own version and the merits and demerits of each variant were discussed. 
Amendments to my version were incorporated, where warranted, and the interviewers 
wrote down the correct version on their copies of the schedule. In most cases, there was 
unanimity on the wording of the questions.
Considerable time was spent on some key or sensitive questions, such as the questions 
on the number of deceased children and those to obtain the dates of birth and death for 
children who had died in the past five years. Another important question was that on 
age. To help the interviewers estimate the ages of their respondents when this proved 
necessary, a local events calendar prepared beforehand for use in the town was 
discussed with the interviewers. Details of how to use it were also taught.
During the training sessions, interviewers were advised on their general appearance, 
including use of make-up and dressing to emphasize modesty. Possible problems were 
discussed and they were asked to suggest ways of dealing with such problems if they 
occurred. The interviewers' suggestions were considered and I indicated the preferred 
lines of action.
Because the study area was predominantly a farming community, the timing of the 
interviewers' visits to the dwelling units (or houses) was also discussed. It was thought 
best that the household questionnaire should be completed and all available eligible 
respondents interviewed on the first interview visit during the first week. After the first 
week, the interviewers would return on Saturdays and Mondays to interview those who 
had been away at their farms during the first visit but who had returned to town for the 
weekend. On this revisit, the list of residents in the houses and their ages were again 
checked. To facilitate this, interviewers were to keep the house questionnaire until it 
had been checked as the mode of data entry made it very cumbersome to correct errors 
in questionnaires already recorded.
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The interviewers started their work with trial interviews which were observed. After 
the pre-test, some problems that were evident were tackled and discussed as a group. 
Mistakes observed in the interview sessions by the researcher were also corrected. For 
example, one interviewer had suggested a list of diseases, which was supposed to be 
used for probing, to a respondent as if she were to choose one from them (Q. 45, 
Appendix 6C). Another asked a respondent whether she had lived in a city in the past 
two years, instead of asking whether the respondent had lived up to two years in a city 
at any time in the past (Q. 2, Appendix 6C). The main interviews did not start until the 
week after the completion of the 12-14 March 1991 national trial census exercise 
because it was illegal to conduct any other survey during the trial census.
Before the official commencement of the field survey, I obtained permission from the 
Area Authority Secretary and also from the Regent Oba (king)4 and the high chiefs of 
the town, all of whom were co-operative. As a sign of authorization, the regent of the 
town gave her photograph and that of her father, and the high chiefs requested that 
anybody not willing to co-operate be reported to them. Although no reports were made 
to the high chiefs, this assurance gave more confidence to the interviewers as they went 
about their work.
The survey
The survey started on 18 March, 1991 and continued until the middle of June. During 
this time, it was realized that some farms needed to be covered in order to include 
households from the town who were working on their rice farms throughout the survey 
period. Permission from farm elders was sought and obtained, and two farm 
settlements were covered by the interviewers between April and May.
4 It is the tradition in Efon Alaaye, as in other surrounding areas of Ekiti, to choose the first daughter of a 
deceased oba as regent. This regent is called omogoropo in Efon Alaaye. She is the 
traditional head of the town during the interregnum and her reign is a continuation of her father’s. 
Thus, she wears her father's traditional attire, lives in the palace away from her husband (if 
married), and bears her father's titles. In short, she is temporarily a man and is customarily 
treated as such.
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During the course of the interviews, I personally administered the questionnaires at 
some randomly selected houses and to eligible respondents that had already been 
covered by the female interviewers in order to check on the integrity and thoroughness 
of their work; the results were compared with those the female interviewers had 
obtained. Some of the answers were exactly the same, while some on children ever 
bom and children dead appeared to have been more correctly reported to the female 
interviewers (because they were higher than those that I obtained). This lends credence 
to the belief that female interviewers can obtain more valid responses on women's 
issues which would not normally be freely discussed with men. However, the 
interviewers were usually afraid to enter isolated buildings unaccompanied or to talk to 
the very old, especially those with some disabilities who were often the only people 
available at home in the middle of the week. Because of this, the female interviewers 
preferred to work in pairs where this was feasible.
As soon as possible, usually at the end of each day, I checked completed questionnaires 
for error and completeness; any uncompleted questionnaires were returned to the 
interviewer for completion. Data entry was originally planned to occur each day after 
interviewers had brought in their returns; however, because of frequent electricity 
failure, the original plan was abandoned and data entry took place as soon as was 
practicable.
Field experiences, problems and solutions
Local sourcing of interviewers and research assistants was found to have some 
advantages and disadvantages. The advantages were most evident in sampling: it was 
quite easy to identify which houses were within the grid squares selected and the names 
of landlords and landladies were usually known, and landmarks readily identified for 
use in the demarcation of selected squares. The local interviewers were also fluent in 
the local dialect, and familiar with local customs; they knew approaches that could 
secure the co-operation and gain the confidence of their respondents. In the relatively
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small community of the study site, many of the respondents knew either the interviewer 
or her parents and relations, further facilitating their confidence. Explaining the 
objectives of the study and their relevance to the people was consequently not a 
problem because they felt comfortable with the interviewers.
However, the familiarity of some respondents with the interviewers could have had a 
negative effect if not carefully dealt with. For example, very close family members 
were often difficult to interview as they might become unnecessarily jovial and treat the 
exercise with levity. Interviewers were also often unwilling to interview older family 
members, in-laws, former school teachers or other people with whom they were 
expected to have a relationship of reverence. However, this problem was readily 
overcome because the interviewers worked in groups; a house where one woman had 
close kin and affines would be covered by her friend with the woman herself taking the 
friend to the house for introduction. Although anonymity of responses would be 
jeopardized where the respondents knew the interviewer very well, the validity of 
responses may also have been enhanced because it was difficult for the respondents to 
tell lies.
Other groups of respondents who were very difficult to interview were those with a 
recent child loss, those who had lost most of their children, and those who had smaller 
numbers of children than would normally be expected of women of their ages. 
Recounting the number of children dead was a particularly difficult task for those who 
had lost many and the possibility is high that they would omit some. Highly educated 
people presented no problem as they were very cooperative. Some illiterate people 
were difficult to persuade to participate, but once they agreed, they were usually very 
forthcoming unless they had low parity or a high proportion of children dead.
People with minimal levels of education who were only semi-literate seemed the most 
difficult to interview. They tended to be suspicious and often asked irrelevant questions 
to prove that they could no longer be deceived by those who were more educated than 
they. There was an occasion when I was called in by one semi-literate high chief to
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recount what benefits the study would bring to the locality and how this study was 
different from form-filling exercises by government officials. In this case, I was careful 
not to make rosy promises but explained the objectives of the study, emphasizing that 
possible side benefits would be forthcoming only if policy makers were to act on the 
recommendations after knowing about the results of the study.
On farms, the elders usually gathered around the most educated man and invited me to 
answer their questions, some of which concerned recent population policy in Nigeria, 
the current economic hardship, and the government's neglect of the rural majority. In 
each case, I made it clear that I was neither a politician nor a delegated government 
official, but an indigene of the area studying abroad who had come home to collect 
information that would help in obtaining an academic degree. After this clarification, I 
then answered their questions to the best of my ability.
ASSESSMENT OF ODHS DATA QUALITY
The worth of any research finding is a function, inter alia, of the quality of data on 
which it is based. Hence, the analysis in this thesis begins by examining the data for 
errors and determining the extent of errors so identified. Error in survey data may result 
from coverage, non-response, sampling, response, content or processing (Bell, 
1991'.Table 1). Coverage, non-response and sampling errors usually occur during the 
planning and implementation stages of surveys, while other errors occur in the process 
of data collection and data management. The potential response errors in the data used 
for this study could be due to the omission of events or misreporting of dates. If 
randomly distributed, misreporting of dates is not necessarily serious, whereas the 
omission of events is a fundamental problem in any data collection exercise (Singh, 
1987:619-620).
The assessment of data quality in this section focuses on errors of omission and of 
misreporting. Errors of misreporting are assessed by using various techniques that
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reveal the extent of age heaping and digit preference; evaluation of errors of omission 
focuses specifically on the omission of children ever born and children dead. Before 
analysis of the quality of the actual data collected, a brief overview of some general 
inadequacies of the Ondo State Demographic and Health Survey (ODHS) data is 
presented.
General inadequacies in ODHS data
One major weakness of all DHS data is their atheoretical nature (Sullivan, 1990:59). 
They were not collected with any intention of testing specific hypotheses; consequently, 
the data are often of insufficient depth to demonstrate causal links or identify the 
mechanisms through which the documented associations between mortality and socio­
economic variables may have operated. As Sullivan (1990:60) put it, 'Standardized 
core instruments generate data for comparative analysis but do not allow in-depth 
analysis of specific factors.' Although the DHS collected data on a wide range of 
factors relevant to the analysis of childhood mortality, the information collected for any 
particular factor is usually of insufficient depth to draw any convincing conclusion on 
its impact. This is particularly obvious if the analytical framework developed by Mosley 
and Chen (1984) is to be adopted. Information on respondents' occupation and 
employment status, which could have provided valuable data for explaining the 
relationship between infant and child mortality and education, was not collected during 
the survey.
The ODHS collected only truncated birth history data, focusing on births that occurred 
between January 1981 and the date of interview. One of the basic arguments for the use 
of a truncated birth history is economy in time, money and effort (Sullivan, 1990:58). 
However, while truncated birth history data may be preferable in a population with a 
past history of well-documented demographic rates and where interest is in recent 
experience, 'the substantially greater analytic value of a full birth history data will, for 
most countries, outweigh the economy realised by using a truncated history' (Sullivan,
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1990: 58). For example, truncated data are not sufficient for the study of time trends or 
age pattern trends of mortality. As demographic rates have not been well documented 
for Ondo State, it is necessary to make do with scanty national data to provide external 
comparison for the data. It is therefore unfortunate that the DHS did not collect full 
birth history data which could have facilitated a fuller understanding of trends in 
mortality and fertility rates in Ondo State. Besides, the truncation of birth history to 
five years preceding the survey precludes the calculation of internal consistency checks 
such as birth ratios and age ratios comparable to those calculated by Sullivan et al. 
(1991:119-121) for 17 DHS data-sets.
Adekunle et al. (1990:5) noted that the survey did not collect data on the community- 
level health services available to mothers in Ondo State, Nigeria, although it did collect 
data on consultations during pregnancy. It is therefore not possible to know whether 
lack of use of modem health services was due to non-availability, negative attitudes, 
distance or ignorance. The failure of the survey to collect such data arose from the 
planning stage, and would not have affected the quality of the data collected. By 
contrast, response errors, usually in the form of reporting and omission errors, do affect 
the quality of the data.
Reporting errors
The analysis of reporting errors in this chapter focuses on age misreporting. The pattern 
of reporting for mother's age is analysed first, followed by the pattern of age reporting 
for children.
Age misreporting
Age, defined as the time elapsed since birth (measured in months for children in this 
thesis), is a basic datum in demographic analysis. Almost every vital variable in 
demography is age-dependent. Accurate age reporting is very important in 
anthropometric studies, especially where height-for-age and weight-for-age are 
involved. An incorrect age would lead to an incorrect height-for-age and weight-for-
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age classification of the child. Moreover, in mortality studies, the validity of estimates 
depends a great deal on the accuracy of age reporting. For example, if the mother's age 
is not accurately reported, maternal age at birth, age at first birth and the proportion of 
children dead by age of mother will also be incorrectly indicated. Similarly, if the 
correct age of the child is not obtained, the child may be misclassified in infant 
mortality analysis. A difference of one month in the age of the child (say 12 months 
instead of 11) may mean that an infant death is classified as a child death. The crucial 
role of age data, both in nutritional status analysis and in infant mortality studies, 
necessitates some space being devoted to an examination of the accuracy of age data 
used in this thesis.
Reasons for age misreporting in Nigeria
Age data in censuses and surveys in Tropical Africa, which includes Ondo State, have 
been described in the past as 'typically poor and ... difficult to utilize either for 
estimating the age structure of the societies or for calculating other demographic indices 
with reasonable accuracy’ (Caldwell and Igun, 1971:287). Ignorance has been 
identified as the major explanation for errors in the African pattern of age misreporting 
(Brass and Coale, 1968:100; Ewbank, 1981:5-9). Although these comments were made 
many years ago, and there might have been improvement in accuracy of age reporting 
over the years, the problem of age misreporting is still considerable in many African 
data.
Another reason for erroneous age data, which may be linked to the first, is digit 
preference for cultural (or linguistic) reasons or because of rounding and convenience. 
In some languages, figures that end in multiples of five or ten are simpler to say than 
others. In the Yoruba language, for example, 40 is simply ogoji while 39 is mokan-din- 
logoji and 41 is mokan-le-logoji, although for those who can speak English, many of 
those long pronunciations can be avoided. Moreover, in a traditional farming society, 
approximation and rounding of numbers occur in everyday life. Farmers do not need to 
know the exact amount of yams, banana trees, cocoyams or maize plants they own.
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They simply round the figure through approximation. In such a community, a 
respondent might not consider the statement of age sufficiently important to merit 
meticulous accuracy.
One other source of error in age data in modem times is the sworn affidavits which are 
used as evidence of exact age. The use of sworn affidavits as an alternative proof of 
date of birth has become necessary in Nigeria when evidence of age is required for 
people who were bom outside modem health institutions and when literate people who 
could have recorded their birth dates were few. In pre-colonial Africa, knowledge of 
exact ages was not necessary in people's day-to-day activities and most significant 
events (initiation rites and marriage) occurred to age cohorts or age-sets5 in the locality. 
In those days, achievement was measured relative to one's reference groups, the age-sets 
and cohorts. It is only in twentieth-century Nigeria that age has become a qualification 
for admission to schools, access to some civil rights such as voting, and eligibility to 
obtain a driving licence. Sworn affidavits have become an alternative for those whose 
ages were not recorded.
Ordinarily, the use of sworn affidavits should not be fraught with problems. However, 
the way these are administered has made the procedure so lax that many people change 
their ages at will. Many people have different ages for different purposes. Age has thus 
become elastic for many Nigerians. The attitude of many people is that exact date of 
birth is simply one of those official 'things' needed to complete administrative 
proformas.
Age could also be changed at will to enjoy an administrative benefit if the procedure to 
do so was easily available. Budd and Guinnane (1991) reported that in Ireland, many 
people exaggerated their ages in the 1911 census (compared to the 1901 census) to take 
advantage of the Old Age Pensions Act of 1908. Those who exaggerated their ages in
5 Age sets are a group of contemporaries in a community. In the past, they were usually people bom 
around the same period, but in modem times they are people who belong to the same traditional 
social clubs. They usually serve as reference groups and are agents of social control and mutual 
support.
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the 1911 census were older and poorer than those who did not exaggerate and illiterate 
and widowed people were more likely to exaggerate than literate people and those not 
widowed (Budd and Guinnane, 1991:504). Among the Yoruba, age conferred status, 
commanded privilege and respect, and it conferred responsibility (Fadipe, 1970:130- 
131). Fadipe argued that the importance of age would encourage Yoruba people to 
overstate their ages, except where understatement opened up access to other benefits.
If people who have a carefree attitude to age reporting carry it through to responses to 
questionnaires in surveys or if questionnaires are seen as mere government exercises, 
the quality of age data so obtained will be affected. The next section discusses the 
extent of error in ODHS data, beginning with respondents' ages and then considering 
those of their children.
Assessment of respondent's age data
During the survey, respondents were asked two questions to determine their ages. The 
first question was:
'In what month and year were you bom?' 
and the second was:
'How old were you at your last birthday?'
The first question was to collect the exact age of respondents while the second was to 
collect age in completed years. The interviewer was to compare the responses to both 
questions and seek clarification if there was any discrepancy.
(a) Rectangular index of age heaping on terminal digits
The index of age heaping for ages ending in multiples of five is reported in Table 2.2. 
The indices for the ages 15 to 60 are reported because ages 15 to 49 are important in the 
analysis of maternal ages and mortality. The formula for calculating this index for each 
age examined is
100*Px/((Px-l + Px + Px+l)/3)
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where Px refers to population aged x and x is a five-year age group (Shryock and 
Siegel, 1976:116).
The index will be 100 if there is no error in the two ages adjacent to the one in question; 
the nearer the index is to 100, the better the quality of the data. The basic assumption in 
this index is that there is no numerical difference in the ages around the age being 
examined for heaping. In reality, however, the pyramidal age structure in most 
populations means that there are many more people in ages below the one being 
examined and fewer people in the ages above. This assumption notwithstanding, there 
is considerable heaping in all the ages ending in zero and five as shown in Table 2.2. 
The most pronounced heaping is on ages 30 and 40, which are in the childbearing age- 
groups, and on 50 and 60.
Table 2.2 Index of age heaping for household members aged 15 to 60, Ondo
State, Nigeria, 1986-1987
Reported age (years) Index of heaping
15 130.44
20 173.41
25 163.09
30 240.74
35 204.36
40 254.17
45 208.90
50 219.78
55 178.87
60 281.03
Source: ODHS data tape
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(b) Myer's index
The data are also examined using the Myer's blended index of age heaping. Myer's 
index is a technique for indicating the extent of digit preference or avoidance. It 
estimates the proportionate size of the population with ages ending in a given digit to 
ten times the total population, by varying the starting age for any 10-year age group 
(Shryock and Siegel, 1976:117). If there is no age heaping, the index would be zero, 
and 90 if all respondents reported ages ending in a single digit. The index represents 'an 
estimate of the minimum proportion of persons in a population for whom an age with an 
incorrect final digit is reported' (Shryock and Siegel, 1976:118).
The figures in Table 2.3 are calculated from the children's file, which means that a 
mother with more than one child in the children's file will have more than one age 
represented while women with no children are completely absent. The justification for 
reporting this is that the pattern of error observed here is likely to be replicated in the 
analysis of mortality where maternal age is an independent variable. However, Myer's 
index for all women in the ODHS was 28.8 which is not very different from the 28.2 
reported in Table 2.3. The proportion of the population reporting inaccurate ages does 
not seem to vary according to place of residence. While urban areas might be expected 
to have more accurate age reporting than rural areas because of their tendency to have a 
higher proportion of educated people than rural areas, Myer's index was about 29 in 
both rural and urban areas. Preference in both cases was for ages ending in zero, with a 
secondary preference for ages ending in five (Figure 2.3).
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Table 2.3 Myer's blended index of age misstatement according to mother's 
education and place of residence, Ondo State, 1986
Myer's Index
Place of residence
Rural 28.7
Urban 29.1
Mother's education
None 33.4
Primary 26.2
Secondary* 22.7
AH 28.2
Source: ODHS data tape (children's file subset).
The level of education affected the accuracy of age reporting (Table 2.3). For example, 
while Myer's index was about 33 for mothers with no schooling aged 15 to 49, it was 26 
for mothers with primary and 23 for mothers with secondary or higher education. 
Similarly, preference for ages ending in zero declined as the level of education 
increased (Figure 2.4). Compared to the findings of the 1981-1982 Nigeria Fertility 
Survey (NFS), the data in the ODHS seem to have higher digit preference. In the NFS, 
the overall Myer's index for the whole country for all women aged 15-49 was 25.5 
(Morah, 1985) compared to 28.2 in the ODHS. The index for the southwest region 
where Ondo State is located was 23.7. Similarly, while the indices in the NFS for 
women with no schooling and for those with secondary or higher education were 31 and 
15 respectively, the indices in this survey were 33.4 and 22.7 (Morah, 1985:19-20).
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Fig. 2.3: Rural-urban pattern of reporting ages ending in digits
0-9, Ondo State, 1986.
20 -- \ \ ----------- Rural
------------- Urban
............Total
Source: 1986-1987 ODHS data.
Fig 2.4: Educational differences in reporting ages ending in 0-9, 
" Ondo State women, 1986.
No Educ
-------Primary2  20 -
Secondary
Source: 1986-1987 ODHS data.
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(c) Other aspects of mothers' age data
When the distribution of reported ages of respondents in single years was represented 
by bar charts, the pattern of age distribution showed that education varied with age of 
respondents. The same pattem was shown by five-year age groups (Figures 2a.l-2a.3, 
Appendix 2). Women with no schooling were concentrated in ages 30 and above while 
those with primary education cluster around ages 20 to 35. Most of the women with 
secondary or higher education were aged below 20. The median age for respondents 
with no schooling is 38.9 years, 30.9 for those with primary education and 19.6 for 
graduates of secondary school and higher. The overall median age is 28.9 years. Thus, 
the youngest age group is the largest and had the highest mean years of schooling. The 
implications which this skewed age distribution might have for the level of infant 
mortality are examined in the following chapters.
An examination of the five-year age groups of respondents shows that more than one- 
quarter of all respondents are aged 15-19, approximately equal to the number of 
respondents aged 20-29. From age 35 upwards, the number of respondents in each five- 
year age group is approximately equal. Ordinarily, it is expected that in a non­
stationary population, the number in each age group will decline as the cohort grows 
older. If this is not reflected in the sample structure, it may indicate sampling bias. 
Caldwell and Igun (1971) studied, by thorough investigative experiment, the pattern of 
age reporting in Nigeria and confirmed the atypical and the largely irregular pattern of 
ages similar to that observed in the 1963 census. They reported that their respondents in 
a Yoruba area tended to overstate the ages of females aged 0-4 and 15-19 years. A 
similar observation was made by Ekanem (1972:123) in his examination of the Nigeria 
1963 census data. This would imply that fewer people were reported as being these 
ages than actually were. It is surprising, therefore, that in this survey women aged 15- 
19 are preponderant. 'Perhaps one can merely conclude that a good deal remains 
unproven about the Nigerian censuses and their age structures' (Caldwell and Igun, 
1971:289).
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Assessment of children's age data
The accuracy of age data is particularly important in the calculation of infant mortality 
and childhood nutrition. As was mentioned earlier, a misreporting by one month, say 
12 instead of 11 months, would mean that a child is classified as dying a toddler rather 
than an infant. Similarly, if a child who dies on the 27th day of life is reported as dying 
at the age of one month, the death would be categorized as post-neonatal mortality 
instead of neonatal death. In anthropometry, accuracy of age data is more important for 
those indicators such as height-for-age and weight-for-age, which are age-based, than 
for weight-for-height. The accuracy and interpretation of these age-based nutritional 
indices of nutritional status depend, to a large extent, on the accuracy of the recorded 
age of the child (Binns, 1985:123). Moreover, causes of growth failure in children are 
age-specific (Beaton et al., 1990:5). Ideally in the measurement of age-related 
anthropometric indicators, age should be obtained through birth registration or clinical 
records. Unfortunately, in many parts of the Third World, including Ondo State, births 
are not registered and where birth registration exists, the coverage is poor. For these 
reasons, some attention is paid to ascertaining the extent of error in children's age data 
in the ODHS.
During the survey, mothers were asked the exact date of birth of their children. 
Interviewers were to record the date of birth for each child and then probe if necessary. 
The data-set indicated that month and year of birth were recorded for all except two 
children. This gives a level of completeness of information which is almost perfect and 
is second to none in sub-Saharan Africa (Croft, 1991:1350). In general, children's age 
data tend to be better than those of adults partly because parents can still remember and 
partly because the physiological changes in children make the estimation of their ages 
reasonably accurate (Ewbank, 1981:48). In the particular case of ODHS, children's age 
data are expected to be good since the survey collected birth history data truncated to 
five years before the date of interview.
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The first step in checking for reporting error in children's age data was to look at the age 
distribution. The distribution of the children by recorded month of birth looks plausible. 
Apart from slight heaps on April and June, the births are almost evenly distributed 
throughout the year (Figure 2a.5, Appendix). Next, data on children's reported age at 
death were also examined. There are noticeable peaks around ages 0, 6 months and 12 
months (Figure 2.5). Because of its importance to the findings of this thesis, the 
consequences of this pattern of age at death for the calculation of infant mortality and 
its association with socio-economic variables, especially mothers' education, is 
discussed in detail in Chapter 3. The age distribution of the children whose height (or 
recumbent length) and weight were measured is presented in Figure 2a.4 (Appendix). 
There is no sharp age heaping in the data except a slight increase in ages 8 months and 
15 months.
Fig. 2.5: Reported age at death among Ondo State children 
according to their mothers'education, 1982-86 (percentages)
No schooling
Primary
Seconday +
Age at death (months)
Source: 1986-1987 ODHS data (children’s file subset).
79
Errors of omission
Errors of omission were investigated by examining the pattern and distribution of some 
variables: average parity, proportion of children dead and sex ratio at birth. The major 
aim was to assess the extent of omission of births and children dead in the data.
Omission of births
As women grow older, it is believed that they tend to forget the particulars of their 
earlier births. Particularly at risk of omission are those children who died long ago or 
very soon after birth, children bom outside wedlock, and those who had been fostered. 
Errors of this type are due to memory lapse and are unavoidable in retrospective data. 
Other sources of error in data on children ever bom are inclusion of stillbirths and 
misclassification of multiparous women with no stated parity as not fertile. Inclusion of 
stillbirths will inflate the number of children ever bom while misclassification of 
multiparous women will bias the parity average downwards (United Nations, 1983:28).
One way of checking for omission of births is to examine the age pattern of the total 
number of children ever bom to women in the reproductive ages. In the absence of any 
significant data error or recent increase in fertility, the number of children ever born 
should increase with the age of mother at the time of the survey; because the longer the 
period of exposure of women to the risk of pregnancy, the higher the number of 
children bom to them, other things remaining equal. If average parity does not rise with 
age, and there is no recent fertility increase in the population, reporting errors can be 
suspected. Another method is to examine whether the proportion of children dead 
increases with current age of mothers. Children of older mothers have, on average, been 
exposed to the risk of death longer than the children of younger women.
Figure 2.6 shows that average parity increased with age, except for women aged 45-49 
with secondary or higher education for whom average parity levelled off. Since women 
with secondary education had lower fertility than those with primary or no education, 
this is probably more the result of fertility control than omission. However, very little
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reliance could be placed on the result of the average parity in ages above 40 among 
women with secondary or higher education because the figures were based on a very 
small number of women (see Figure 2a.3, Appendix). Overall, there does not seem to 
be evidence of a serious omission of children in the ODHS data.
Moreover, the average parity at age 45-49 in the ODHS seems consistent with past 
reports on fertility in Nigeria. It is even higher than the 5.8 children reported for the 
whole country during the 1981-1982 Nigeria Fertility Survey (Morah, 1985:40). It is 
noticeable (Figure 2.6) that women with primary education had the highest level of 
average parity by the end of their reproductive period; by contrast, women with 
secondary or higher education had consistently lower than overall age-specific mean 
parities.
Fig 2.6: Mean parity according to mothers' age and education,
Ondo State, 1986.
15-19 20-24 25-29 30-34
Mother's Age
35-39 40-44 45-49
No Educ Primary ............ Secondary — - — Total
Source: 1986-1987 ODHS data.
81
Omission of dead children
In general, women fail to report dead children because of the painful memories that 
their mention brings. Figure 2.7 shows for all women an increase in the proportion of 
children dead at all ages, albeit a very small increase from age 20-24 to 25-29. Women 
who are older are likely to have older children who have a longer period of exposure to 
the risk of death by the time of survey. Therefore, if there is no data error or recent 
increase in infant and child mortality, the proportion dead would increase with maternal 
age. Although difficult to demonstrate, the very small increase common for almost all 
different levels of education at ages 20-24 to 25-29 could be a reflection of the oil boom 
(1975-1982) and the policy of the civilian government in Ondo State between October 
1979 and December 1983 that introduced free medical care for all.
Fig. 2.7: Proportion of children dead according to mothers' age 
and education, Ondo State, 1982-85.
0.25 ■■
0.15 -
0.05 -
15-19 20-24 25-29 30-34
Mothers' age
35-39 40-44 45-49
No Educ -------Primary Secondary-----
Source: 1986-1987 ODHS data.
Mothers with more education tended to have a lower proportion of children dead than 
less educated women: this is the usual inverse relationship between maternal education 
and child-loss experience (Orubuloye and Caldwell, 1975; Caldwell, 1979). However,
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the differentials were larger in the ages below 30-34, except for women with secondary 
or higher education. If consistent rise is used to judge the accuracy of data on the 
reporting of children dead, then the more reliable data will be those supplied by women 
with primary education. However, this method of checking for data error is not 
foolproof as omission of children dead may occur even though the proportion increases 
with age. Moreover, the proportion of children dead for women with secondary or 
higher education was calculated from a low number, which could bias the observed 
proportions.
Assessment of sex ratio at birth
Another index which may highlight data error is sex ratio at birth, defined as the 
number of male births per 100 female births. In most populations, more boys are born 
than girls in the ratio of about 105 boys to 100 girls (Newell, 1988:27). This is 
probably one way through which compensation is made for the higher risk of death 
among males than females in most populations in the first few months of life. It is 
believed that boys are biologically weaker at birth than girls. It is not expected that 
there should be any age or socio-economic differential in sex ratios at birth. Thus, a 
high sex ratio may be indicative of omission of female births and vice versa. The ratios 
of male to female births in these data are examined for errors. Table 2.4 shows the 
various sex ratios by some maternal characteristics.
The results in Table 2.4 show that the reported number of male children is significantly 
different according to the birth-order number of the children and maternal age at 
childbirth. No other sex ratios are significantly different. The sex ratio is higher in 
urban than in rural areas by about 9 per cent; Muslims appear to report more female 
than male births; and there is no difference between Catholics and Protestants in the 
reported sex ratios of their children. However, Arnold (1990:102) has warned against 
using results of sex ratios to determine the quality of DHS data. He examined 22 
surveys and agreed in his conclusion with past analysts (Teitelbaum, 1972; Markle, 
1974) that lower parity tends to be associated with higher sex ratios than higher parities.
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These past findings suggest that sex ratios alone may not be enough as evidence of poor 
data quality; but they may serve as supplementary evidence.
Table 2.4 Sex ratiosa at birth according to maternal characteristics, Ondo
State, Nigeria, 1986
Characteristics N Ratios
Education
No schooling 1229 100.2
Primary education 895 110.0
Secondary/higher 511 115.6
X2 value = 2; degrees o f  freedom  (df) = 2 ; P > 0 .1 0
Place of residence
Rural 1517 102.5
Urban 1116 111.8
X 2 value -  l  ; d f  -  1; P > 0.05
Religion
Catholic 301 109.0
Protestant 1855 108.7
Muslim/other A l l 96.3
X 2 value -  2 ; d f  - 2 ;  P  > 0.05
Multiplicity of births
Single births 2533 106.1
Twins 100 112.8
X 2 value = 0; d f  = 1; P > 0.05
Birth order
1 388 121.7
2-3 652 119.5
4-6 1022 108.1
~ 7+ 571 82.4
X2 value = 13; d f=  3; P <  0.005
Age at childbirth
<20 203 125.6
20-24 517 129.8
25-29 729 97.0
30-34 675 119.1
35+ 625 86.0
X2 value = 17; d f=  4; P < 0.005
All births 2633 106.3
Source: Children's file (subset of ODHS 1986-1987).
Note: a Sex ratios are the number of male births per 100 female births calculated as
(male/female)* 100.
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Summary
The brief introduction to the people, culture and social services in Ondo State at the 
beginning of this chapter showed that the state is predominantly populated by the 
Yoruba, and is highly urbanized and well-served with social amenities by Nigerian 
standards. The methodology of the ODHS as well as that of the micro-level study 
conducted in Efon Alaaye, an Ondo State town, was also discussed in the chapter. The 
last section of the chapter assessed the quality of the ODHS data.
The data quality assessment indicates, using the Myer's index, that age reporting in 
the ODHS was relatively poor, although better in some respects than in the Nigeria 
Fertility Survey. The quality of age reporting seemed to vary positively with women's 
education even though the evidence in the graphing method did not show better 
reporting among women with secondary or higher education than women with primary 
or no education. Children's age data were also fairly good and usable, but omission of 
children was apparent. My experience during the fieldwork in Efon Alaaye suggested 
that those who had lost many children were likely to omit some dead children.
General analysis of the quality of the DHS data showed that they are of high quality 
(Arnold, 1990; Rutstein and Bicego, 1990; Sullivan et al., 1990). For example, Arnold 
(1990:108) concluded from his analysis of 22 DHS data-sets that they were reasonably 
complete and accurate. Sullivan et al. (1990:135) focused specifically on the quality of 
the data needed to calculate infant and child mortality in the DHS data-sets and 
concluded that the data are good. However, while it could be said that ODHS data are 
fairly good, the limitations found in the assessment carried out in this chapter need be 
borne in mind in interpreting the results of the analysis. With this caveat, the next 
chapter examines the relationship between infant mortality and socio-economic 
variables.
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Chapter 3
SOCIO-ECONOMIC COVARIATES OF INFANT MORTALITY
In line with the conceptual framework adopted for the study of infant mortality in this 
thesis (Figure 1.2), this first analytical chapter focuses on the relationships between 
infant mortality and socio-economic variables. Studies of infant mortality in the past, as 
reviewed in Chapter 1, tended to find that it had a weak, usually not significant, 
association with socio-economic variables. This is especially so with mothers' 
education (Tables 1.3 and 1.4). The reasons for such a relationship are not yet clear. In 
this chapter, the 1986-1987 Ondo State Demographic and Health Survey (ODHS) data 
were used to further examine the relationship in the context of Ondo State. The 
variables investigated include education, place of residence, possession of valuables, as 
a proxy for households' economic status, and religion. Special attention is paid to the 
relationship between mothers' education and infant mortality, mainly because of the 
results of Caldwell's (1979) and Orubuloye and Caldwell's (1975) work on child 
mortality and education among the Yoruba of southwest Nigeria, which includes parts 
of Ondo State. At the time of Caldwell and Orubuloye's studies, data were not available 
to make a direct calculation of infant and child mortality possible; hence their use of an 
indirect method. Data for direct calculation of infant mortality are now available in the 
ODHS, although the data could not be meaningfully used to examine child mortality 
because of truncation of the birth history data.
MATERIALS AND METHODS
Although a list of the socio-economic variables and their categories was provided under 
conceptual framework in Chapter 1, a more detailed discussion is presented here for 
clarity. Mothers' and fathers' education was measured by the level of education
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completed. Respondents were therefore grouped into three educational categories: none 
(no schooling), primary, and secondary or higher education. Whenever necessary, the 
difference between the secondary and higher education is indicated. Place of residence 
was categorized as rural and urban. An attempt was made to capture household 
economic status in the 1986-1987 ODHS data through a combination of four items: 
electricity connected to the residence, possession of a radio, possession of a television 
and possession of a refrigerator. Household economic status was ranked according to 
how many of these items the household had. Those that had only one or none of these 
items were considered to be of low economic status, while those households that had all 
four were considered to be of high economic status.
Recent discussions based on qualitative assessment of Christian churches in Nigeria 
suggest that most of the differences in religious observances and practices relevant to 
infant mortality are likely to be found among Pentecostal-African independent churches 
and the orthodox missionary churches, rather than between Catholic and Protestant 
(Uche, 1990; Dennis, 1992). Examples of such religious beliefs and practices that 
emerged during the micro study are examined in Chapter 6. In the ODHS data, 
respondent's religion is classified as Catholic, Protestant, Muslim and traditional 
worship. The first two groups are Christian and constituted about 85 per cent of the 
respondents, while the non-Christian constituted about 15 per cent of the respondents, 
most being Muslims (13 per cent). For the purpose of quantitative analysis in this 
chapter, religion has been reclassified into Christian and Other.
Data on the occupation of current or most recent husband of ever married women were 
collected in the ODHS and could be used as a further indicator of household economic
in
status. In this chapter, occupation is divided Ato three categories: white-collar, made up 
of professional and clerical workers, blue-collar, made up of skilled manual workers 
and service providers, and agricultural workers, mainly small-scale farmers and 
fishermen.
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The dependent variable is infant mortality, usually expressed as rates per thousand live 
births. In some cases, infant mortality is subdivided into neonatal mortality (the 
proportion that died in the first 28 days of life per thousand live births) and post- 
neonatal mortality (the proportion that died between the 29th day of life and their first 
birthday per thousand live births). The live births analysed in this chapter are those 
between January 1982 and December 1985. December 1985 was chosen as the upper 
limit of date of birth so as to allow children bom in that month an exposure for 
approximately one year before the end of the survey in January, 1987. The year 1982 
also marked the beginning of the economic downturn and the introduction of 'austerity 
measures' in Nigeria.
Both bivariate and multivariate analyses are presented in this chapter. Bivariate 
analysis examined infant mortality by the various socio-economic variables and tested 
the statistical significance of each association using the chi-square test. The calculation 
of the chi-square values was based on the distributions of infant deaths and infants 
surviving in each table, not on the rates of infant mortality reported. The results of the 
bivariate analysis are discussed in terms of relevant findings from other studies as well 
as from the micro-level studies carried out in Ondo State. The data were then subjected 
to logistic regression to verify some of the conclusions. The coefficients were 
calculated using the Generalised Linear Interactive Modelling (GLIM) package. A 
fuller description of this multivariate technique is presented under the section on 
multivariate analysis later in this chapter.
RESULTS AND DISCUSSION 
Mothers' and fathers' education
In the ODHS data, 37 per cent of the respondents had no schooling, 24 per cent had 
completed primary education and 39 per cent had secondary or higher education. There 
was a considerable age differential in the educational attainment of the women (see
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Appendix 2, Figures 2a.l-2a.3). For example, while only four per cent of respondents 
aged 15-19 had no schooling, the percentage was 84 per cent among respondents aged 
45-49. Similarly, while 81 per cent of those aged 15-19 had completed secondary or 
higher education, the percentage was only three among those aged 45-49. Because of 
the age differentials in educational attainment, there are differences in the proportion 
married, and the family formation patterns as shown in Table la.3 (Appendix 1). In 
Table 3.1, the infant mortality rate is presented according to the education of the 
parents.
The relationship between education and infant mortality observed in Table 3.1, although 
not statistically significant, does not show the inverse relationship that is commonly 
observed in many studies. Logically, it would be expected that women with secondary 
education, compared to less educated women, should have a better grasp of the modern 
world and be able to manipulate it to the survival advantage of their children. As 
Colclough (1982:178) argued, higher income among educated parents should secure 
access to adequate nutrition, good housing and adequate medical services for their 
children. Consequently, their children would be expected to experience a lower rate of 
mortality. This was not found in the OHDS data. Examination of the results of other 
DHS reports indicated that Ghana, Morocco, Trinidad and Tobago, and, to some extent, 
Botswana did not show an inverse association with mothers' education either (Sullivan 
et al., 1990:132). In Ile-Ife, Nigeria, Feyisetan (1985:252) found that children of 
women with secondary or higher education had higher infant mortality than children of 
those with lower education. In the 1990 Nigeria Demographic and Health Survey 
(NDHS), the infants of women with some primary education had a slightly higher risk 
of mortality than the infants of women with no schooling. Similarly, the infants of 
women with incomplete secondary education had an almost equal risk of mortality to 
the infants of women who had no schooling (FOS and IRD/Macro, 1992:80).
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Table 3.1 Infant mortality rates (IMR) according to mothers' and fathers'
education, Ondo State, Nigeria, 1982-85
Education Live births Mortality rates 
(per ’000)
Maternal education IMR
No schooling n il Neonatal 26.0 54.5
Postneonatal 28.5
Primary 895 Neonatal 19.0 51.4
Postneonatal 32.4
Secondary /higher 511 Neonatal 23.5 68.5a
Postneonatal 45.0
Xr value = 3; Degrees o f freedom  (df) -  2 ; P > 0.05
Paternal education
No schooling 907 Neonatal 19.8 44.1
Postneonatal 24.3
Primary 887 Neonatal 23.7 60.9
Postneonatal 37.2
Secondary/higher 782 Neonatal 26.9 65.2
Postneonatal 38.4
X2 value -  4; d f -  2; P > 0.05
Source: 1986-1987 Ondo State Demographic and Health Survey (ODHS) data tape.
Notes: Total number of live births analysed for maternal and paternal education is not 
the same because of missing cases.
For this and subsequent tables where values are calculated, they are 
derived from the distribution of the number that die in infancy and those 
surviving to their first birthday.
Further analysis of the data in Table 3.1 showed that infant mortality for secondary 
school graduates in this data-set was 83.3 per thousand, while the rate for those with 
higher than secondary school education was 36.8 per thousand. Nevertheless infant 
mortality rates are not presented separately for these two categories because only 163 
live births were to women with higher than secondary education: too few for further 
analysis. Therefore, although secondary and higher education is used in this chapter as 
a category, it must be noted that a large proportion (68 per cent) of the children in this
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category belonged to secondary school graduates and that they are largely responsible 
for the unusual infant mortality pattem.
The fact that infant mortality according to both mothers' and fathers' education in Table 
3.1 did not follow the conventional pattern suggests that whatever is responsible for the 
unusual pattern probably affected both partners, or perhaps the husbands were affected 
more. However, because the data available for analysis provide more information on 
mothers and since mothers do more child-care, the search for the explanation 
concentrates more on mothers' education.
If the observed pattern of association between two variables in demographic research 
does not follow the conventional or expected pattern that has been observed in other 
populations across time and space, possible explanationsinclude:
(a) Gross data error; perhaps, in this case, there is omission of dead children by women
with lower education (the numerator) or overenumeration of live births (the 
denominator). Cleland and van Ginneken (1989) suggested that data errors in 
the World Fertility Survey could explain some unconventional patterns.
(b) Some circumstances selectively favour those with lower education but were not
observed in the survey (unobserved heterogeneity).
(c) Some confounding variables may be operating.
The ODHS data have been examined for error in the Chapter 2 (Table 2.3) and it is 
clear that age reporting was better among women with secondary or higher education 
than among those with primary or no education. However, when reported children's age 
at death was examined according to the level of education of their parents, heaping was 
noticed at ages ending in multiples of three and many more deaths are heaped at the age 
of 12 months than in the surrounding months (Table 3.2). Since infant mortality is 
taken as deaths occurring to children under 12 months, deaths heaped at the age of 12 
months would lower the numerator and bias estimates of infant mortality rates 
downwards. If the number of deaths at age 12 months in Table 3.2 is redistributed to 
the two adjacent months, the number of infant deaths to women with no education is
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increased by two, deaths to those with primary education are increased by four and the 
number among those with secondary or higher education is reduced by one, giving 
respective infant mortality rates of 56.1, 55.9 and 66.5 (instead of those in Table 3.1). 
This does not change the unusual pattern, although it does confirm that there was no 
difference in infant mortality between women with no education and those with primary 
education.
Table 3.2 Reported age of children at death by maternal education, Ondo
State, Nigeria, 1982-85
Age at death Level of education
(Months) No education Primary Secondary* All
0 32 17 12 61
1 3 2 2 7
2 5 2 2 9
3 6 6 1 13
4 5 2 3 10
5 1 1 0 2
6 4 4 6 14
7 2 2 1 5
8 3 2 2 7
9 3 5 2 10
10 2 2 1 5
11 1 1 3 5
12 8 10 4 22
Source: Children's file subset of ODHS data tape.
In Chapter 2 (Figures. 2.6 and 2.7), the data were also examined for possible omission 
of children ever bom and children dead by mother's education, using graphs. The 
distribution pattern in the graphs suggests the possibility of more omission among 
women with secondary or higher education than women with primary or no education. 
This is contrary to what is expected, as any omission among this group would suggest 
that the observed rates should be higher than they are. Thus, the explanation must lie 
elsewhere. Perhaps it is in their use of modem health care facilities.
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Education and use of modern health care facilities
One of the suggested pathways for maternal education to influence child survival is 
through use of health-care facilities (Orubuloye and Caldwell, 1975; Caldwell, 1979; 
1981, 1984; Behm, 1991). A rural Bangladeshi study by Lindenbaum et al. (1989) 
found that educated mothers not only made more use of modem health care facilities, 
but were more likely than uneducated mothers to come straight to the health centre, 
rather than try other forms of health care. A review of immunization coverage in 21 
DHS data-sets indicated that the use of immunization services was associated with 
mothers' education (Boerma et al., 1990:32). If the children of women with secondary 
or higher education have higher rates of infant mortality than children of those with 
primary or no education, as the data here indicate, it is necessary to investigate whether 
they were using modem health care facilities as expected.
In the current chapter, two indicators of health services used are who attended the 
delivery of the child and whether the mother was immunized against tetanus while 
pregnant with the child. Table 3.3 shows the mortality rates according to these 
variables.
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Table 3.3 Infant mortality according to mother's education and use of prenatal 
health services, Ondo State, Nigeria, 1982-85
Live births Per cent 
immunized
Infant mortality 
(Rates per ’000)
Tetanus immunization
Immunized 1891 72 52.4
Not immunized 
X 2 value = 2; d f  = 1; P < 0.1
Educational differentials
No schooling
735 28 66.7
Immunized 772 63 46.6
Not immunized 
X 2 value = 3; d f  -  1; P < 0.1
450 37 68.9
Primary
Immunized 674 75 50.4
Not immunized 
X 2 value = 0; d f  = 1; P > 0.1
220 25 54.5
Secondary*
Immunized 445 87 65.2
Not immunized 
X 2 value -  1; d f  = 1; P > 0.1
65 13 [92.3]
Person attending delivery
Doctor/nurse/midwife 1564 59 52.4
Relative/other
X~ value -  1; d f  = 1; P > 0.1
Educational differentials
No schooling
1068 41 61.8
Doctor/nurse/midwife 579 47 46.6
Relative/other
X2 value -  1; d f  -  1; P > 0.1
648 53 61.7
Primary
Doctor/nurse/midwife 566 63 49.4
Relative/other
X2 value = 0; d f = 1; P > 0.1
328 37 54.9
Secondary+
Doctor/nurse/midwife 419 82 64.4
Relative/other
X 2 value = 1; d f  = 1; P > 0.1
92 18 [87.0]
Source: Children's file subset of ODHS data
Note: Figures in square brackets are based on fewer than 100 live births.
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Table 3.3 shows that infant mortality was significantly related (P < 0.1) to 
immunization status only among women with no education. There was no other 
significant variation in infant mortality by health services use for education groups. The 
rates of infant mortality show that the children of women who used modem health care 
facilities, irrespective of their mothers' educational attainment, had higher chances of 
survival than the children of those who did not. The rates of infant mortality are the 
same for children that were delivered by trained personnel and children that were 
immunized. Overall, users of prenatal immunization and medically-attended delivery 
had lower rates of infant mortality. It is also clear that a very high proportion of 
children of women with secondary or higher education used modem health services. 
For example, while 87 per cent of these more educated women were immunized during 
pregnancy and 82 per cent of their babies were delivered by modem health personnel, 
the percentages, respectively, are 75 and 63 among those with primary education and 63 
and 47 among those with no education. Despite this high use of modern health care 
services by educated women, the mortality rates among their children are still higher 
than the mortality rates among those with lower education, irrespective of use of health 
services. This suggests that the explanation for the curious association between infant 
mortality and maternal education does not lie in the use of health services. Past studies 
on the relationship between infant mortality and use of modem health services suggest 
that, as access to modem health services improves in a population, there tends to be a 
diminution, but not a reversal, of its differentials in infant mortality and maternal 
education (Palloni, 1985; Rosenzweig and Schultz, 1982). The unusual pattern 
observed here suggests that the explanation for the association lies elsewhere. Perhaps 
it is in the quality of maternal care.
Education and quality of maternal care
According to Jain (1985b), the quality of maternal care received by a child is a very 
important explanation of variation in the rate of child loss among people with different 
educational attainments. Writing on the ways in which maternal education exerts its
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mortality-reduction effect, Caldwell (1989:106) also observed that there is certainly 'a 
care component that goes beyond the use of modem health facilities'. One aspect of 
that care is treatment of childhood diseases. In the conceptual framework employed for 
this thesis, it is assumed that when a child is sick, its recovery is largely a function of 
the care received. The ODHS data were therefore examined to investigate what parents 
did when their under-five children were sick, especially for diarrhoea (Table 3.4).
Table 3.4 Percentage distribution of incidence and treatment of diarrhoea
according to maternal education, Ondo State, Nigeria, 1982-85
Variables Yes (%) No (%) Live births
Incidence of diarrhoea
No schooling 5 95 1106
Primary 66 34 798
Secondary/higher 29 71 442
Child given home solution of sugar
No schooling 13 87 53
Primary 19 81 53
Secondary/higher 46 54 13
Increased fluid intake to child
No schooling 34 66 53
Primary 42 58 53
Secondary/higher 23 77 13
Source: Children's file subset of ODHS data tape. 
Note: All rows add up to 100 per cent.
Table 3.4 shows that mothers with primary education had the highest percentage of 
children with diarrhoea in the two weeks preceding the DHS survey. Children of 
women with primary education were more than twice as likely to suffer from diarrhoea 
as children of women with secondary or higher education. Mothers with secondary and 
higher education were the most likely to give home solutions of sugar to their diarrhoeic 
children. However, when it comes to giving fluid to children with diarrhoea, mothers 
with secondary and higher education were the least likely to increase fluid intake to 
children. It is not clear whether this low probability of increasing fluid is related to the 
fact that they gave home solutions of sugar to their children. It is difficult to infer the 
possible consequences of not increasing fluid to diarrhoeic children, or whether it
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contributed towards the unusual mortality pattem described in Table 3.1. Vella et al. 
(1992:106) in their Ugandan study observed that the children of mothers who denied 
them fluids during diarrhoea were 3.3 times more likely to die than the children of 
mothers who did not.
One recent differential in childhood mortality which is similar to the unusual pattern 
reported here was recently found among the Tamasheq of Senegal (Randall, 1991). 
Among these people, nobles and other women of high socio-economic status had more 
under-five deaths than servants. The explanation advanced for this was the life style of 
upper class women, who enjoyed relative ease and indulgence and allowed the servants 
to take care of their offspring; the servants took more care of their own children than of 
the children of their mistresses. The servants also used modern health services more 
frequently than their masters, and so they had lower mortality rates than the nobles. 
Although a parallel explanation could not be used in this situation, the ODHS data were 
examined more closely for clues that might explain the unusual pattern.
Age structure
The first clue was the age structure of the respondents according to their educational 
attainment. The windfalls of Nigeria's revenues from oil exports in 1974-1975 boosted 
government spending on education substantially (Bienen, 1988:242); as a result, a 
higher proportion of people who are well-educated are in the younger age groups. More 
educated people tend to marry at a later age than people with less education (Cleland 
and van Ginneken, 1989:82). Hence, the mean age at childbearing is expected to 
increase with education. Educational differentials in age at first marriage in Ondo State 
are shown in Appendix 1 (Table la.3). As a very high proportion of respondents with 
secondary or higher education in this study are below age 20, it could be expected that a 
large proportion of their births would be first-order births1. Thus, in examining the role 
of demographic variables in explaining the unusual association between infant mortality
1 Maternal age at childbirth and birth order of children are proximate variables and are, therefore, treated 
in details in Chapter 4 (Tables 4.1 and 4.2).
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and mothers' education, birth order of the child, and mothers' age at childbirth were 
examined in the multivariate analysis presented later in the chapter.
Direct and indirect approaches
Finally, the use of an indirect method was examined to see whether it would change the 
educational differentials in infant mortality results. Orubuloye and Caldwell (1975) and 
Caldwell (1979) had used indirect procedures (Brass method) of mortality estimation, 
and they observed a direct inverse relationship between childhood mortality and 
mothers' education. To check whether an indirect method, using aggregate number of 
children ever bom and proportion of children dead, would change the relationship 
between infant mortality and mothers' education, two Brass-type methods of indirect 
mortality estimation developed by Trussed (1975) and Feeney (1976, 1980) were 
applied to the ODHS data (Appendix 3, Table 3a. 1). The results showed the expected 
inverse relationship. In addition, the observed rates of infant mortality from the indirect 
methods were higher than those in the direct method. To investigate whether the higher 
estimate for the indirect method was unique to Ondo State, data from selected African 
countries that participated in the DHS were used. The results are graphically presented 
in Appendix 3, Figure 3a. 1, and show that rates from the indirect methods were 
generally higher than rates from the direct procedure.
Even then, data from Ondo State showed the highest deviation from the indirect 
estimates. One of the reasons for this was that the data used for the direct estimates 
were truncated birth histories referring to recent mortality experience (1982-85), while 
the data used for the indirect estimates (number of children ever born and children dead) 
were a cumulation of child mortality experience extending back to the 1960s and 
1970s2. Between the 1960s and early 1980s, there were big changes in living conditions 
of Nigerians. Therefore, the indirect methods included mortality experience of the 
period when risks of death were higher. When the indirect methods were applied to the
2 For further explanations and discussions on the relationship between the direct and indirect approaches, 
see Appendix 3.
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data for 1982-1985, the Trussed method estimate of infant mortality rate was 62 per 
thousand, while Feeney gave an estimate of 55 per thousand, both of which were very 
close to the 56 per thousand obtained through the direct procedure. The conclusion 
reached from the data exploration was that, while data error, reference period effect and 
method of analysis might have biased the mortality estimates, recent changes in living 
conditions also contributed to the unusual mortality patterns. Although data are not 
available to trace changes in living conditions in the ODHS, the section on other socio­
economic variables below will throw light on recent changes. Before going into that 
analysis, a discussion of the unusual relationship between maternal education and infant 
mortality in Ondo State is presented.
Mothers' education, infant mortality and socio-economic change
Many studies in other parts of the world have confirmed the role of maternal education 
as a major — if not the most important — explanatory variable in child mortality 
(Hobcraft et al., 1984), although most studies that focus on infant mortality did not find 
such a relationship (see Table 1.4). The presence of a significant effect of mothers' 
education on child mortality is supported by the Ondo State data analysed in this 
chapter (see Appendix 1, Table la.l). Nevertheless, Ware (1984:193-198) has 
contended that the effect of mothers' education is mixed with that of income and the 
other selection variables that made the mother educated in the first place. Referring 
specifically to the Yoruba, the dominant ethnic group in the area of the current study, 
Ware (1984:196) pointed out that Yoruba women were very independent financially 
and in taking action about a sick child. She considered it arguable that educated 
mothers in sub-Saharan Africa wielded more power in the household than their illiterate 
counterparts. Leith-Ross (1965:225) also pointed out that the Nigerian woman had 
'never corresponded to the classical conception of the African wife as a downtrodden 
slave or as a beast of burden'.
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A 1987 study in a Yoruba urban centre, Ile-Ife, suggested that infant mortality actually 
tended to be higher among better educated women after controlling for the effects of 
other variables (Feyisetan et al., 1987:173). One of the reasons given for this pattem by 
Feyisetan and his colleagues was out-of-home employment and its possible negative 
effect on maternal child-care time and duration of breastfeeding. Among the Yoruba of 
Nigeria, while illiterate mothers are likely to regard childbearing as their primary 
preoccupation, and to carry their children on their backs while working at home or 
trading in the market (Morley, 1973:114-115), educated mothers are more likely to take 
up out-of-home employment, experience a long period of separation from their children 
during the day and leave their children under the care of illiterate mothers-in-law and 
grandmothers (Di Domenico, Asuni and Scott, 1977:283). The Ile-Ife study observed 
that, with the exception of those in the executive and clerical positions, non-working 
mothers were less likely to experience infant deaths than working mothers, probably 
because working mothers spent less time with their children. However, among working 
mothers, the probability of infant death tended to decrease as income increased. The 
study observed that income, whether mother's or father's, was inversely related to the 
proportion of infant deaths (Feyisetan et al., 1987:169-173). There were no data in the 
ODHS to test the relationship between infant mortality and mother's occupation or 
income. Data on the occupation of current or most recent husband of ever married 
women were available and are analysed later in this chapter.
A study by Winikoff and Laukaran (1988) of infant feeding practices in four cities in 
the Third World, Bangkok, Bogota, Nairobi and Semarang, showed that maternal 
education was not significantly associated with better health outcomes for diarrhoea and 
respiratory infection among children, and that the effect of income disappeared when 
bottlefeeding and breastfeeding practices were controlled for (Winikoff and Laukaran, 
1988:225). These findings suggested to Winikoff and Laukaran that upper-income 
women were more likely to use sub-optimal infant feeding methods, hence the 
dissipation of the potential health advantage of income. The Cebu Study Team
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(1991:199) in the Philippines also found a similar result in the role of education in 
diarrhoea reduction. They observed that, although education was associated with 
improved excreta disposal and higher calorie intake, both of which reduced diarrhoea, 
education was also associated with poorer breastfeeding practices which tended to 
offset the effect of mothers' education. These findings on breastfeeding suggest the 
importance of breastfeeding duration as an important mechanism for the effect of 
mothers' education on infant mortality and support the position of Caldwell (1993:127). 
This point is taken up later in Chapter 4 of this thesis.
Even the effective use of modem health care services, which has been considered to be 
a major factor in the mortality-reduction effect of education (Caldwell, 1979, 1981, 
1984), could contribute to higher infant mortality among highly educated mothers as 
they carry to term pregnancies which could have otherwise resulted in spontaneous 
abortions and preterm deliveries. Shoham-Yakubovich and Bareli (1988:376) found in 
Israel that congenital anomalies that were incompatible with life were most common 
among children of highly educated women and were linked to why these women had a 
higher rate of infant mortality.
The Yoruba area in which Ondo State is located was home to most of the early educated 
elites in Nigeria (Ayandele, 1974:13-14), and the number of school graduates has 
increased over the years in Ondo State (Figure 2.2). The increase has its root in the free 
and universal primary education (UPE) which was introduced in the Western Region in 
1955, but which did not start in most other parts of the country until 20 years later. In 
1979, universal free secondary education was also introduced in Ondo as well as in the 
other states of southwest Nigeria. This was in addition to the Federal Government 
scheme of free teachers' college education that was introduced in 1975. The effect of 
these two schemes led to a sharp surge in the number of high school graduates in Ondo 
State (Figure 2.2).
The result of this upsurge in secondary school enrolment is that many more of the 
younger women became educated and sought white-collar jobs. With the down-turn in
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the national economy starting in 1982, the task of providing jobs for these graduates 
became very difficult. The mean annual growth rate of Nigeria's Gross National 
Product (GNP), which was 4.2 per cent between 1965 and 1980, fell to -4.7 per cent 
between 1980 and 1987 (UNICEF, 1990:92), and earnings per employee declined by an 
annual rate of about 10 per cent (World Bank, 1990:178). The per capita GNP for 
Nigeria between 1979 and 1992 is shown in Figure 3.1. The fall negatively affected job 
prospects for fresh school graduates. Consequently many have had to depend on their 
less educated parents for support in the face of a declining standard of living. Although 
Cleland et al. (1991:140-141) used the observed decline in under-five mortality between 
the mid-1970s and mid-1980s to infer that general economic decline in the countries 
they studied did not translate to a worsening of mortality, this conclusion has been 
criticized (Crook, 1993:91-93) and the economic effect on child survival has become a 
focus of an ongoing debate in the literature (Murray and Chen, 1993; Najman, 1993; 
Cleland, Bicego and Fegan, 1993).
The opinions of these scholars are divided on whether it is correct to interpret the 
decline in childhood mortality in the 1970s and early 1980s as indicating a non-effect of 
economic hardship on child survival chances. Nevertheless, Cleland et al. (1991) 
observed in the DHS data that the probability of dying in infancy relative to dying in 
childhood increased from 1.4 in the mid-1960s to 2.3 in the mid-1980s, thus indicating 
that an age differential in mortality risks is likely under different economic climates. 
Just as it has been shown that infant mortality peaks where standards of living are 
lowest (Millard et al., 1990:289), and that the current economic crisis depressed health 
conditions and living standards in Nigeria (Ihonvbere, 1993:147-148) and in other sub- 
Saharan African countries (Azefor, 1989:5), it seems that economic downturn in 
Nigeria has contributed to the higher infant mortality among children of women with 
secondary or higher education in Ondo State. A small-scale study of northeast Brazil 
found that, under severe economic pressure, highly stressed parents resorted to benign
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neglect and masked deprivation of their children, which consequently raised infant 
mortality (Scheper-Hughes, 1984:540).
Unemployment rates in Nigeria were higher among those younger than 25 years of age 
than among those who were older, and higher among those who had secondary 
education than among those who had lower education. For example, the rate of urban 
unemployment by mid-1986 in Nigeria was 4 per cent among people aged 25 and above 
and 30 per cent for those below age 25. Similarly, people without education had an 
unemployment rate of 4 per cent and those with secondary education had a rate of 46 
per cent (Collier, 1988:778). The high rate of urban unemployment tended to 
discourage rural school leavers from migrating to urban areas, especially those from 
households with return migrants. According to Collier (1988:778), 'households with 
return migrants were nearly twice as likely to contain discouraged potential migrants as 
other households' and nearly all discouraged migrants were school leavers. High 
unemployment among school leavers tends to lower expectations (Colclough, 
1982:168), and such a downward adjustment of expectation usually carries with it a 
redefinition of self-image and modernity, especially as school leavers find their way 
back to farming or the informal sector. If this happened, then the observation in 
northeast Brazil by Sawyer and Soares (1983:257) would apply; being educated and 
knowledgeable does not lead to mortality reduction if the risks to health are severe and 
the means to combat them are simply not available.
OTHER SOCIO-ECONOMIC VARIABLES
Possession of household durables
The data were examined to see whether the possession of household items such as 
electricity, radio, television and refrigerator made any significant difference to the level 
of infant mortality. When the items were examined individually, there was no 
statistically significant difference in the rate of infant mortality and the possession of
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the household items. The seemingly inverse relationship between the level of infant 
mortality and the number of the items possessed was also not statistically significant. 
Nevertheless, that the inverse pattern is observed between infant mortality and a 
measure of households' socio-economic status seems important, knowing that the 
inverse relationship was not observed with maternal education.
Table 3.5 Infant mortality by possession of household items, Ondo State,
Nigeria, 1982-85
Household % of children Mortality rates
possession in households (per ’000)
Electricity
Yes 44 54.7
No 56 57.3
X2 value = 0; df= 1; P > 0.1
Radio
Yes 62 54.5
No 28 58.8
X2 value = 0; df= 1;P>0.1
Television
Yes 23 48.5
0 No 77 58.5
X2 value -  1; df = 1; P > 0.1
Refrigerator
Yes 15 45.2
„ No 85 58.1
X2 value = 1; d
Number of items possessed
0 -1 61 60.4
2 -3 25 50.5
All 4 14 47.5
X2 value = 1; df - 2 ;  P > 0.1
Source: Children's file subset of ODHS data tape
Note: The percentages were based on 2633 children in the file.
Rural-urban differences
Studies on rural-urban differences in mortality levels have tended to observe a higher 
risk of death among rural than urban dwellers. One reason that has been given for this
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pattem of association between place of residence and mortality level is greater access to 
modem health care facilities in urban than rural areas (Orubuloye and Caldwell, 
1975:267). In Nigeria, modem medical facilities tend to be urban-based and urban 
areas tend to be better served in the provision of social amenities (Okafor, 1982; Stock, 
1985). However, the role of health facilities in reducing mortality in urban areas found 
by Orubuloye and Caldwell (1975) in Nigeria was not supported in some studies in 
many other developing countries (Trussell and Hammerslough, 1983:16-17; Cleland, 
Bicego and Fegan, 1992:3). For example, Cleland et al. observed that much of the 
rural-urban differential in under-five mortality is a reflection of the different educational 
composition between the two areas. Their study of differentials in under-five mortality 
between urban and rural areas from 1975 to 1985 found that around 1975, rural children 
were 1.4 times more likely to die in childhood than urban children. By 1985, this 
relative risk has increased to 1.6, suggesting an increasing rural-urban gap.
There was overall economic growth in Nigeria between 1960 and 1981, followed by the
economic crisis that started in 1982. A picture of the growth and decline in the GNP
per capita of Nigeria is presented in Figure 3.1. Writing about the growth in the
Nigerian economy since the 1960s, Collier (1983:192) noted
... by 1978, Nigerian GNP per head at US$560 was the second highest in Black 
Africa. Real GNP growth per head over the period 1960-78 was 3.6 per cent per 
annum, the highest in Africa, surpassed only by the very small economies of 
Togo and Lesotho. These macro-economic indicators suggest that Nigeria is 
probably the major African success story. Growth was so rapid that, unless 
income distribution changed powerfully, all groups in Nigerian society should 
have experienced substantial and perceptible improvements in living standards.
For example, between 1979 and 1983, a program of free medical care for all was 
introduced in the state by the ruling civilian government. At the same time, many 
remote rural areas without very good hospitals and medical personnel benefited from a 
special program of mobile clinics. Mobile clinics were a useful means of bringing 
immunization to rural areas where there might be no refrigeration for vaccine storage. 
These mobile clinics, operated from specially designed vehicles loaded with drugs and 
medical equipment and staffed by competent medical personnel, moved from street to
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Street and from village to village, where people queued for services that were free of 
charge. The visits were repeated at regular intervals. This program of free health care 
encouraged people to use modem medical services for various diseases. The fact that 
this care was cheaply available and accessible encouraged people to use it. This should 
have affected the level of mortality in both rural and urban areas, as well as reducing 
broad rural-urban differentials.
Fig. 3.1: GNP per capita in Nigeria, 1979-1992, in US dollars
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Sources: World Bank (1981:134, 1982, 1983:148, 1984:218, 1985:174, 1986:180, 
1987:202, 1988:222, 1989:164, 1990:178, 1991:204; 1992:218); West Africa 
(1993:380) for 1991 GNP; Asiaweek (1992:7) for 1992 GNP.
Notes: There is a two-year lapse between the publication date of the World 
Development Report and the year for which GNP per capita refers. Hence, 
the GNP per capita for 1979 was taken from Word Bank (1981) and 1980 
GNP per capita is contained in Word Bank (1982) and so on.
The GNP per capita for 1992 increased because it was adjusted for the lower 
than usual estimated population figures in the 1991 census. Nigeria's 
population, usually estimated above 110 million, was reported to be only 88.5 
million in the 1991 census.
It should be noted also that because GNP per capita is in US dollars, it will 
not accurately reflect the purchasing power of the people for goods that are 
produced in Nigeria with minimal content of imported materials.
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General Household Surveys conducted by the Federal Office of Statistics, Nigeria, 
(FOS) indicated that rural household income had fallen by 27 per cent between 1981 
and 1985, and that the income of urban households headed by wage earners had fallen 
by 50 per cent, while that of urban households headed by self-employed breadwinners 
fell by 54 per cent (Collier, 1988:778). Thus, rural-urban income differentials had 
narrowed considerably from the early 1980s. As Collier (1988:778) noted, if no 
allowance is made for differential price levels, available data in Nigeria show that by 
1985, the self-employed urban household was poorer than its rural counterpart. In 
addition, urban unemployment had risen steadily from a low of 4.7 per cent in 1976 to 
11.6 per cent in 1986 according to FOS Labour Force Survey (cited in Collier, 
1988:778).
However, there are still major differences in the 1986-1987 ODHS data in the 
availability of household facilities between the rural and urban areas of the State (Table 
3.6). About one-third of the rural population had no toilet facilities at all, while less 
than one-sixth had access to piped water supply. Almost four-fifths of the rural 
population depended solely on springs and rivers for their supply of drinking water.
Table 3.6 Availability of household amenities in rural and urban areas of
Ondo State, Nigeria, 1982-85 (percentage)
Facilities Rural Urban
Toilet type
No facility 67 22
Pit/other 31 57
Flush 2 21
All 100 100
Piped water supply
Tap inside house 2 12
Public tap 14 56
Well 5 17
River/spring 79 15
All 100 100
N=1517 N=1118
Source: Children's file subset of ODHS data tape
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Table 3.7 shows infant mortality by place of residence. The difference between infant 
mortality rates for rural and urban dwellers in the Ondo State data is small. The pattern 
of relationship between infant mortality and maternal education was not statistically 
significant either in rural or in urban areas.
Table 3.7 Rural-urban difference in infant mortality in Ondo State, Nigeria,
1982-85
Residence Live birth Mortality Rates 
(per '000)
Rural (all) 1517 57.4
No schooling 818 53.8
Primary 517 54.2
Secondary/higher 
X 2 value = 1; d f=  2; P > 0.1
182 82.4
Urban (all) 1118 54.6
No schooling 411 56.0
Primary 378 47.6
Secondary/higher 
X? value = 2; d f  = 2 ; P > 0.1
329 63.8
Source: Children's file subset of ODHS data tape
Mosley (1989:268) observed that in Kenya, the rates of infant mortality were higher in 
metropolitan Nairobi than in surrounding rural areas. He surmised that this unexpected 
result reflected the level of poverty in Nairobi, compared to places like Mombasa. This 
implies that mortality rates among children are strongly related to economic status and 
corroborates the observation by Millard et al. (1990:289) that infant mortality peaks 
where poverty is highest.
Religious affiliation
Religious affiliation is another socio-economic characteristic which is likely to affect a 
person's way of life. By demanding obedience and commitment to an article of faith or 
belief, religion tends to influence its adherents' world view (cosmology), attitudes and 
behaviour. In some parts of the world, such as India, religion also defines people's 
occupation, access to resources and social honour.
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Religion and health or mortality are not directly connected, even though religion may 
involve some practices and beliefs which may precipitate the disease state or determine 
response to illness. Medical anthropologists and epidemiologists have been able to 
successfully link religion and health on many occasions. An example is the case of 
osteomalacia (a bone disease caused by insufficient exposure to sunlight) and the 
practice of purdah among the Bedouin (Read, 1966). Several studies, including one in 
Queensland, Australia, have also been able to link religious observances with the health 
of pregnancy outcomes (Najman et al., 1988). The Australian study found that very 
religious mothers had healthier babies.
As was mentioned in Chapter 1, Caldwell (1986) reviewed the available evidence on 
religion and mortality and, using aggregate data, observed a slightly higher rate of 
infant mortality among Muslims than non-Muslims. However, he linked the 
explanation to the attitude of Muslims to education. Using survey data from three sub- 
Saharan African countries (Cameroon, Ghana and Kenya), Akoto (1990) showed lower 
infant mortality rates among children of Christians than non-Christians, but the 
difference was weakened after controlling for the effects of place of delivery, literacy, 
and socio-occupation group. In Ilorin, Nigeria, Oni (1988), observed a slightly higher 
infant mortality among Muslims than Christians. Most Ondo State people (85 per cent) 
are Christians, predominantly Protestants, although Muslims are found in most parts of 
the state. However, there is nothing to suggest that people's life-style in Ondo State 
varies greatly according to religion.
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Table 3.8 Infant mortality by religion of affiliation and mother's place of
residence, Ondo State, Nigeria, 1982-85
Characteristics Live births Mortality rates (per ’000)
Christian 2158 56.1
Others
X2 value = 0; df= 1; P > 0.1
A ll 56.6
Place of residence 
Rural 1517 57.4
Christian 1228 56.2
Others 289 62.3
X2 value = 0; df= 1; P > 0.1
Urban 1118 54.6
Christian 930 55.9
Others 188 47.9
X2 value = 0; df = 1; P > 0.1
Sex differentials
Christian
Male 1124 56.0
Female 1034 56.1
X2 value = 0;df= 1;P> 0.1 
Others
Male 234 72.6
Female 243 41.2
X2 value = 2; df = 1;P>0.1
Source: Children's file subset of ODHS data tape
There was no real difference in infant mortality levels between non-Christians and 
Christians at an aggregate level, but non-Christians in urban centres had lower infant 
mortality than their rural counterparts (Table 3.8). No real difference was found in the 
mortality experience of children of Christians, whether resident in rural or urban area, 
nor between the infant mortality experience of their male and female children.
Occupation of fathers
The only available data on occupation in the ODHS related to the husbands of 
respondents. This could be used as a proxy for the socio-economic status of the family, 
but it is not an adequate index of the quality and amount of child-care time available to 
mothers. Table 3.9 presents infant mortality rates by husband's occupation. There was
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no significant difference in infant mortality experience according to occupation of 
fathers.
Table 3.9 Infant mortality according to the occupation of fathers, Ondo State,
Nigeria, 1982-85
Occupation Live births Mortality rates (per '000)
White-collar 474 63.3
Blue-collar 875 50.3
Agriculture 1236 55.0
X 2 = 1, d f  = 2 , P  > 0 .1
Source: Children's file subset of ODHS data tape
Note: There were 39 births to women whose husbands were unemployed in this data 
set. These were excluded from the analysis. However, all of the unemployed 
men were secondary school graduates and the infant mortality rate was 153 
per thousand among their children. Nine other missing cases were not 
included in the analysis.
LOGISTIC REGRESSION ANALYSIS OF THE EFFECTS OF SOCIO­
ECONOMIC VARIABLES ON INFANT MORTALITY
In this section, multivariate analysis of the effects of socio-economic variables on infant 
mortality is presented. Multivariate analysis in demography aims to identify internal 
(underlying) causes of demographic change, describe a complex set of non-independent 
data in a concise and meaningful way, and isolate the effect of a demographic 
phenomenon from the effects of other phenomena thereby providing a synthetic 
measure of the variable of interest (Newell, 1988). Maximum benefits from model­
fitting are obtained if the model selected is appropriate to the kind of data at hand and 
the assumptions of the model chosen are not too restrictive. A good model therefore is 
that which closely fits the data, is simple, parsimonious and is of appreciable scope 
(Jain, 1979:94-95; McCullagh and Neider, 1983:6, 15-17).
I l l
Logistic regression model
Logistic regression analysis is undertaken in this section to identify the underlying 
causes of infant mortality and assess the magnitude of their effects. From a 
mathematical viewpoint, a logistic distribution function is extremely flexible, easy to 
use and lends itself to a biologically meaningful interpretation (Hosmer and Lemeshow, 
1989:6). This is especially true for the analysis of a dichotomous outcome variable like 
mortality (alive or dead). Logistic regression models allow estimation of the probability 
of an event occurring for a particular group of independent variables, and can be used to 
calculate the relative risk of experiencing a particular event (Kiernan and Diamond, 
1983:373). The equation for the model is:
logep/(l-p) = b0 + bjxj  + b2x2 ... + bkxk ..............................  (1)
where p = the probability of the index child dying before the age of one, given 
independent variables x j , ...., xk. In the model, the dependent variable, infant mortality, 
is coded one if the child survives to the age of one year and zero otherwise. The 
statistical package used to fit the logistic models was the Generalized Linear Interactive 
Models (GLIM), a particular type of generalized linear model which assumes that the 
observations are independent (or at least uncorrelated) and that there is only one error 
term in the model.
Two models have been run to explore the relationship. The first model was run without 
including any demographic variable while the second model included mother's age at 
the time of childbearing and child's birth order number. In the first model, no variables 
were significant and the additive model containing the sum of the effects of all the 
socio-economic variables was also not statistically significant. Hence, the result is not 
shown here. The second model included both maternal age at childbirth and child's 
birth order in addition to the socio-economic variables. Only the effect of maternal age 
at childbirth was significant at the 0.005 level (Table 3.10), while birth order was
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significant only at the 0.1 level. The odds ratios of infant mortality for maternal age at 
childbirth and birth order are shown in Table 3.10.
Table 3.10 Odds ratios of infant mortality for maternal age and child's birth 
order, Ondo State, Nigeria, 1982-85
Odds ratios
Maternal age at childbirth
15-19 1.00
20-24 0.54
25-29 0.32
30-34 0.47
35+ 0.46
X2 value = 14; degree o f freedom (df) -  4; P < 0.005
Child's birth order
1 1.00
2-3 0.57
4-7 0.57
8+ 0.69
X2 value = 7; d f  = 3; P < 0.10
Source: ODHS data tape (Children's file subset)
The high significance of maternal age at childbirth and, to some extent, child's birth order 
(Table 3.10) confirms the conjecture, based on the age distribution of respondents, that 
maternal age at childbirth and birth order would be important in explaining the pattern of 
infant mortality rates in Ondo State. Table 3.11 shows the parameter estimates and odds 
ratios for each of the socio-economic variables and their significance in a model containing 
both maternal age at childbirth and child's birth order. None of the effects was statistically 
significant.
113
Table 3.11 Parameter estimates of the effects of socio-economic factors on the 
risk of losing children in infancy, Ondo State, Nigeria, 1982-85
Estimates Standard errors Odds ratios
Maternal education
No schooling 0.0000 1.00
Primary -0.0849 0.1991 0.92
Secondary + 0.1315 0.2296 1.14
X~ value = 1; df - 2; P > 0.05
Paternal education
No schooling 0.0000 1.00
Primary 0.3431 0.2170 1.41
Secondary+ 0.3586 0.2260 1.43
X2 value = 3; df = 2; P > 0.05
Religion
Christians 0.0000 1.00
Others -0.0208 0.2197 0.98
X~ value = 0; df = 1; P > 0.05
Place of residence
Urban 0.0000 1.00
Rural 0.0477 0.1733 1.05
X2 value -  0; df - 1; P > 0.05
Occupation
White-collar 0.0000 1.00
Blue-collar -0.2698 0.2455 0.73
Farmers -0.1404 0.2363 0.87
X? value = 3; df = 2; P > 0.05
Household status
Low 0.0000 1.00
Medium -0.1949 0.2962 0.82
High -0.2571 0.2683 0.77
X- value = 2; df = 2; P > 0.05
Source: Children's file subset of ODHS data tape.
Note: These estimates were derived by adding each of these variables to a model 
already containing maternal age and birth order.
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The finding here is similar to that reported from a multivariate analysis of the Nepal 
Fertility Survey data (Gubhaju et al., 1991). That study found that no socio-economic 
variable was significantly associated with infant mortality rate. Rather, maternal age, 
birth interval and birth order were the most important determinants of infant mortality. 
Their conclusion supported earlier findings in Korea (Kim, 1988) and Egypt (Aly, 
1990). Aly's study, which unfortunately did not examine maternal education and age at 
childbirth as independent variables, found sex, birth order and breastfeeding duration 
more important in explaining infant mortality than socio-economic variables.
In a review, Cleland and van Ginneken (1988:1359) argued that mothers' nutritional 
status and foetal development were the major cause of the stronger association between 
maternal age and infant mortality than child mortality. However, the study by Bhuiya 
and Streatfield (1991) on Matlab, Bangladesh included an analysis of the effects of 
maternal education and maternal age at childbirth. The study showed that maternal age 
was not a significant explanatory variable for mortality among children aged between 6 
months and 36 months. Rather, the sex of the index child was significant. Unlike the 
situation in most of South Asia (Bhuiya and Streatfield, 1991), there is no sex 
differential in mortality in Ondo State, so the variable was not included in the analysis 
in this chapter.
So far, this chapter has shown that mother's age at the time of childbirth was a 
significant predictor of infant mortality in Ondo State: young (teenage) mothers had the 
highest probability of losing their infants. The main theoretical arguments in the
literature and findings from other studies on the meaning of and the pathway for the
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effecynaternal age on child survival were summarized in Chapter 1. The capacity of 
maternal age at childbirth to predict infant mortality was subjected to a more rigorous 
test in multivariate analysis, presented in Chapter 4. In the section that follows, the 
meaning of the maternal age at childbirth is illustrated with some observations from my 
micro-level data collected during fieldwork in an Ondo State town.
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MOTHERS' AGE AT CHILDBIRTH: INSIGHTS FROM MICRO DATA
In this section, some observations from fieldwork (EAMS2) in Ondo State on the 
interpretation of, and mechanisms for the effect of young maternal age on child health 
are discussed. The major question to be answered in this section is: What does young 
maternal age at childbirth really measure?
During EAMS2, very few mothers under age 20 were available for interview. I was 
able to interview just four, including one teenager who was pregnant at the time of 
interview. In summarizing the interviews, I provide some background information on 
the respondents to assist in assessing their social and economic conditions. None of the 
teenagers had lost her child at the time they were interviewed, although all their babies 
were infants, the oldest being seven months.
Teenager 1:
Kemo3, who was 18 at the time of interview, had a baby boy of seven months. She met 
her husband in Ile-Ife, a university town about 45 kilometres southwest of Efon in Osun 
State. She had gone to Ile-Ife to learn an informal trade, but did not finish her 
apprenticeship before she became pregnant. Her husband, Taye, who was 22 at the time 
of interview, was also in Ile-Ife where he had finished his primary school and learnt an 
informal sector trade. His irregular income could barely feed him when he made Kemo 
pregnant. Kemo's employer was furious at her becoming pregnant, and invited Kemo's 
parents to Ile-Ife to tell them what Kemo had done. Upon questioning, Kemo confessed 
that Taye was responsible. Taye tried to deny his involvement, but later agreed that he 
might have 'contributed to it'. His father was sent for. He pleaded with Kemo's parents 
and employer, and promised that he would take proper care of both Kemo and her 
unborn child. After this, Kemo stopped learning her trade and later joined Taye's 
parents in Efon.
3 The names are pseudonyms.
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At the time of interview, both Kemo and Taye had returned home to join Taye's parents 
and were engaged in upland rice farming. Taye's father, about 62, was yet to build a 
house, so Taye and his parents, and Kemo lived in Taye's grandfather's house. In a 
society where every male adult is expected to build a house of his own, having no 
personal house after age 60 indicated relative poverty. The child was being taken care 
of jointly by both Kemo and her mother-in-law. Her mother-in-law, an illiterate aged 
about 57 years old, would carry the child for her daughter-in-law whenever she 
followed her husband to the farm. Kemo looked slightly older than her age, perhaps 
because she was rather thin. She was still breastfeeding her baby occasionally, 
especially if she did not want the baby to cry or make trouble. She and her husband 
were very poor, but they were not worried about the future. Kemo told me that their 
belief was that 'God would do it'. As for 'today', they were grateful to God for giving 
them a son. They hoped their son would be highly educated and successful. Both of 
them planned to work hard to ensure that. As regards how many other children would 
follow, Kemo was happy to leave that in the hands of God.
Teenager 2
Temila was still in the maternity centre when I interviewed her. She was 19 and had 
graduated from a secondary school about ten months before the interview. She became 
pregnant soon after she graduated from secondary school. Unlike Kemo, she was not an 
indigene of Efon, but was bom and bred in Ilesa, the next major town about 26 
kilometres southwest of Efon. Her husband, who was born in Efon, had gone to Ilesa to 
work as a taxi driver. The husband had not passed his secondary school examinations. 
The husband had sent Temila to his parents in Efon to take care of the pregnancy and 
support her. He came to Efon at intervals to see Temila and to give her some 'pocket 
money'. The husband was not around when she delivered and had not arrived at the 
time of interview.
Temila did not really consider herself married. There had been no marriage. Pregnancy 
was the beginning of their recognition of each other as de facto husband and wife.
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From the look on Temila's face, it seemed she was not happy to stay in Efon, which was 
not as populous as her town. She said that she was planning to return to Ilesa soon after 
she was well again. Her mother-in-law, who was around to take care of her, overheard 
her statement and replied that Temila should consider staying until her baby was three 
months old. Temila was not ready for that. At this point the interview was stopped to 
avoid high emotions4.
Teenager 3
The third respondent was Sola, also a secondary-school graduate, aged about 19. She 
had her baby in a faith clinic5. Tunde, her de facto husband, the oldest child of a taxi 
driver in Efon, had made Sola and another girl pregnant in quick succession. Both girls 
considered themselves his wives, even though he had not properly married either of 
them. He had finished secondary education and did not obtain a good pass. He had 
joined the Ministry of Agriculture as an auxiliary produce guard about one year before 
the time of interview. His salary was not enough to feed a family, and so the two de 
facto wives lived in their parents’ homes. However, when Sola had her baby, it was her 
mother-in-law who took care of her and bought her items for the delivery kit. After 
Sola and her baby had been discharged from the faith clinic, they would still continue to 
live in her parents’ house. She hoped that her de facto husband would eventually marry 
her because she was the first to deliver a baby for him. The de facto husband was not 
around at the time of interview.
Teenager 4
I conducted the fourth interview with Bolati, a pregnant teenager who was aged about 
17 at the time of interview. She confessed that she was not particularly bright at school 
and so her mother's sister decided to take her as a house-help with a promise to let her
4 By Yoruba tradition, the relationship between mothers-in-law and their daughters-in-law was usually
one of hidden tensions and covert rivalries.
5 A detailed description of how the faith clinic operated as a maternity home is presented in Chapter 6.
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learn sewing under her supervision in a neighbouring town. She had already completed 
five years of the apprenticeship training when her pregnancy was discovered and she 
was sent home. Her mistress later allowed her to celebrate her formal 'Freedom' (that is 
to say completion of her apprenticeship), and a sewing machine was presented to her by 
her parents. This sewing machine was, according to Bolati, her parents' endowment for 
her, as well as compensation for her not studying for many years at school. Her 
Freedom from her mistress marked the beginning of her financial independence. Her 
pregnancy was just five months along and she had gone to register for antenatal care at 
a maternity clinic. She was quite happy with her pregnancy and said she was just 
starting her childbearing early.
In concluding this section, data from the survey component of the EAMS2 and in-depth 
interviews from the fieldwork are presented as additional evidence. The survey 
indicated that 63 per cent of teenagers (aged 15-19) in the sample were still at school. 
Of the 37 per cent that were not in school, none was employed in the formal sector; 22 
per cent were apprentices and 11 per cent had no jobs. Those who were apprentices 
were mostly learning sewing, fashion-designing, hair-dressing and traditional cloth­
weaving. The available number of live births and infant deaths among children of 
women aged 15-19 was too small for any meaningful analysis. For example, of the 29 
live births to teenage mothers, only one had died in the five years preceding the survey.
Other in-depth interviews from the fieldwork suggest that two groups of teenagers 
were likely to become mothers: those whose parents were very poor and thus lacked 
adequate financial support, and those who were not bright at school and considered that 
they had no prospects with education. Some teenagers tended to belong to both 
categories. Teenagers from poor parents tended to become mothers because their bid to 
make ends meet lured them into seeking financial support from men who either were 
working or had some extra money to spare. These men tended to ask for sexual 
intercourse in return for their support. Given the current low level of contraceptive 
knowledge and use in this area, some of these sexual encounters resulted in premarital
119
pregnancies. This category of teenage mothers did not really want a child at the time 
they became pregnant, and were apt to describe their pregnancies as 'a mistake'. The 
second category who were not bright at school tended to go into the informal sector and 
prepared their minds for childbearing. This set of teenage mothers were not likely to 
describe their pregnancy as a mistake. It could be hypothesized that the children of the 
second group would fare better than the children of those who were not really prepared 
for childbearing, who would probably consider the child a hindrance.
The news that their sons had a wife was usually welcome to most parents in this 
community. In the first instance, it showed that their son had proved his manhood. 
Although the parents would know that much of the responsibility of prenatal and post­
natal care would fall on them if their sons were not financially capable of raising a 
family, the joy of having grandchildren was enough consolation. This was illustrated in 
an interview with one of the de facto mothers-in-law.
Mother-in-law 1
Abi was Sola's de facto mother-in-law. She was aged about 44 and was not educated. 
She already had seven children, five of whom were alive. Abi was not angry with her 
son for having two de facto wives without the ability to take care of either. She said 
that she was happy that neither of the two teenagers had aborted her pregnancy. She 
thought it better to have a baby than to die in the process of abortion. She reasoned that 
once it was born, a baby's care became the responsibility of all. As regards her son's 
current low income, she was of the opinion that if there was no sickness or death (i.e. if 
her son was alive and fit), tomorrow would be better. She recounted that her husband 
(the boy's father) 'had nothing' when she married him about 23 years ago, but he now 
had a nice house, a taxi cab and had married another wife. She ranked her husband as 
successful, despite his hard beginning. She was prepared to assist her son in whatever 
capacity to take care of his children. She had now become a grandmother and was not
120
ready to give birth to any other children. She would rather take care of her 
grandchildren, two of whom were arriving within a year.
If young maternal age results in poor health outcome in a community such as Efon, 
where the data presented above were collected, that would imply that young maternal 
age inter alia measures lack of adequate financial, emotional, mental preparation for 
family responsibilities. It also measures lack of relevant childcare experience which 
could give these young mothers some confidence in making sound judgments about 
their infants' health. After delivery, new mothers are exposed to myriads of counsels 
and advice, some of them contradictory and confusing, which young mothers cannot 
openly reject in a gerontocratic setting. The inability to say 'no' to these advisers is 
exacerbated by the economic dependence of the young mother. An older woman in the 
study area described these young mothers as 'babies giving birth to babies'. It is 
therefore a combination of poverty, inexperience, lack of confidence, dependency status 
of both mother and child with lack of preparedness for childcare that results in the 
negative health outcome observable among children of teenage mothers. This 
conclusion agrees with what has been found by other studies in the US on risk factors in 
teenage pregnancy (Monkus and Bancalari, 1981:141; Broman, 1981:222; Sacker and 
Neuhoff, 1982:133-136; Geronimus, 1986, 1987).
Summary
In this chapter, mother's education and other socio-economic variables have been 
examined in relation to infant mortality. The analysis was carried out in relation to the 
first objective of this thesis as stated in Chapter One. None of the socio-economic 
variables investigated so far was a significant predictor of infant mortality in Ondo 
State. In the particular case of mothers' education, it was observed that mothers with 
secondary school education had higher rates of infant mortality than those in other 
educational categories. The reason for this unusual pattern was explored using both 
quantitative and qualitative data. In the quantitative data, the analysis suggests an
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overriding importance of demographic factors, especially mother's age at the time of 
childbirth. It is noted that the effect of maternal age at childbearing on infant mortality 
results from a socially-mediated physiological process and that there is no biological 
reason why women who give birth to children after the age of 16 should experience 
very high infant mortality. An exploration of the qualitative data shows that there 
seems to be an obvious economic disadvantage working against women who become 
mothers in their teenage years. Linking this with the observed age effect and the fact 
that a large proportion of women with secondary education were young, it is possible 
the economic disadvantage affected the health of their infants. Case studies of the 
situation of teenage mothers from micro data have been presented in this chapter. The 
issue of maternal age is pursued further using quantitative data in the next chapter. In 
particular, the quantitative data are employed to see whether maternal age at childbirth 
retains its dominance in a multivariate analysis containing other proximate variables.
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Chapter 4
PROXIMATE DETERMINANTS OF INFANT MORTALITY
In the preceding chapter, the socio-economic covariates of infant mortality were 
examined. This chapter focuses on the proximate determinants which form the second 
layer in the conceptual framework adopted for the analysis of infant mortality (Figure 
1.2). In the Mosley and Chen (1984) framework, which has been slightly modified for 
this study, the proximate determinants are variables that have direct, unmediated effects 
on child mortality and which mediate between the socio-economic variables and growth 
faltering or child death. The proximate determinants are grouped into five categories: 
maternal factors, personal illness control, environmental contamination, nutrient 
deficiency, and injury (Mosley and Chen, 1984:27). Data on injury are not available in 
the Ondo State Demographic and Health Survey (ODHS) and the anthropometric data 
that could be used as a proxy for nutrient deficiency are not available in a form that can 
be directly related to mortality because only the children who were living at the time of 
the survey could be measured. Chapter 5 is devoted to the analysis of childhood 
nutrition among living children. The analysis in this chapter is limited to maternal 
factors, personal illness control, and environmental contamination, while breastfeeding 
duration is investigated instead of nutritional deficiency. Although not specifically 
treated as a variable in the Mosley and Chen framework, breastfeeding has been found 
as an important covariate of infant mortality, and it is closely related to nutrition and 
infection in the first six months of life (Holland, 1987; Ahmad, Eberstein and Sly, 1991; 
Caldwell, 1993).
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MATERIALS AND METHODS
Both bivariate and multivariate analyses are presented in this chapter. In the bivariate 
analysis, infant mortality rates are examined according to various proximate variables 
and the observed patterns are described. The categories of variables investigated and 
their definitions are in the following order:
(a) Maternal factors: These are made up of maternal age at the time of childbirth, 
parity, and preceding and succeeding birth intervals. The maternal factors are 
essentially fertility-related variables which indirectly have an impact on child 
survival through their effect on maternal health and child-care resources. In this 
chapter, birth interval is defined as the interval, measured in months, between two 
successive births to the same woman (Doyle et al., 1978:83), and calculated as the 
difference between the date of birth of the index child and that of the preceding child 
(preceding birth interval) or that of the succeeding child (succeeding or following 
birth interval). Birth order has been used instead of parity mainly because parity 
refers to women while birth order refers to children (Pressat, 1985:170-171). Birth 
order is defined as the order in which children are bom to a woman (Elliott, 
1992:444).
(b) Personal illness control: This is indicated by use of prenatal immunization with 
tetanus toxoid, prenatal clinic attendance and type of delivery assistance received. 
To present a composite index of use of modern health services, a variable was 
computed to measure whether a mother had received prenatal tetanus immunization, 
whether she had received modern prenatal care and whether the baby had been 
delivered in a modem clinic with the assistance of a trained nurse or midwife. 
Mortality rates according to these variables were also computed.
(c) Environmental contamination: This is measured by the type of toilet facility
available in the household, and the source of drinking water.
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(d) Breastfeeding: This is also discussed in relation to its effects on infant mortality. 
The relationship of breastfeeding to fertility and birth spacing is not examined in 
detail. In the definition of breastfeeding, cases which might bias the results because 
of reverse causation and simultaneity were excluded. The category of children 
excluded from the analysis is specified later in the chapter.
Infant mortality rates are presented according to these variables and, where necessary, 
the variables are examined by sex differentials and rural-urban variation. The basic 
bivariate statistical technique used to test the significance of the associations observed is 
the chi-square (X^) test.
RESULTS AND DISCUSSION
Results are organized according to the three groups of proximate variables (a-c above). 
Breastfeeding duration (d above) is also examined as a proxy for nutrition. For each 
proximate variable, infant mortality rates are presented and the chi-square test reported. 
A brief discussion of the results follows. Such a discussion is usually longer if the 
results are statistically significant than if they are not, a strategy aimed at avoiding 
distraction that could be caused by a lengthy discussion of results that do not mean 
much.
MATERNAL FACTORS 
Maternal age at childbirth
Table 4.1 shows that the infant mortality rate gradually declines from a high of 108 per 
thousand live births at ages below 20 to a low of 38 at ages 25-29 and then rises to 54 
per thousand for ages 30 and higher.
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Table 4.1 Infant mortality according to maternal age at childbirth, sex of the 
child and mothers' place of residence, Ondo State, Nigeria, 1982-85
Age at 
birth
Live
births
Rates 
(per ’000)
Under 20 203 " 108.4
20-24 517 63.8
25-29 729 38.4
30-34 561 53.3
35+ 625 54.4
X z  value = 15; degrees o f  freedom  (df) = 4; P < 0.005
Sex differential
Males
Under 20 113 115.0
20-24 292 65.1
25-29 359 36.2
30-34 305 65.6
o 35+ 289 51.9
X z  value = 10; d f  = 4; P < 0.05
Females
under 20 90 [100.0]
20-24 225 62.2
25-29 370 40.5
30-34 256 43.0
- 35+ 336 56.5
X z  value = 6; d f=  4; P  > 0.10
Rural-urban differentials
Rural
Under 20 113 97.3
20-24 278 46.8
25-29 372 43.0
30-34 330 69.7
,  35+ 424 56.6
X z  value = 6; d f  -  4; P > 0.10
Urban
Under 20 90 [122.2]
20-24 239 83.7
25-29 357 33.6
30-34 231 34.6
35+ 201 49.8
X r value -  17; d f  -  4; P < 0.005
Source: ODHS data tape (Children's file subset).
Note: figures inside square brackets are based on fewer than 100 live births.
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The relative risk of death in infancy among children bom to teenage mothers was 1.7 
(i.e. 108.4/63.8) times that of those bom to mothers aged 20-24 and 2.8 times that of 
children bom to women aged 25-29. The chi-square test showed that the association 
was highly significant. The chi-square test also indicated that there was a significant 
association between mothers' age at childbirth and mortality rate of male infants. 
Maternal age at childbirth and female infant mortality were not significantly related.
Table 4.1 also indicates that the pattern of association between infant mortality rates 
and maternal age at childbirth was significant in urban, but not in rural areas. The rates 
of infant mortality were higher among urban women than among rural women who 
gave birth to children at ages below 25. The rates among children of urban women 
were lowest at mothers' ages 25-34 and rise steadily after ages 30-34, giving the usual 
reversed J-shape curve. The pattern for rural women formed almost a U-shaped curve 
for ages up to 34; thereafter, the rate fell.
A brief discussion of the effects of maternal age at childbirth was presented in Chapter 
3 to explain some of the relationships between mothers' education and infant mortality. 
The findings in this chapter are an extension of that discussion and confirm the findings 
of other studies that maternal age at childbirth affects the survival chances of the child 
(Edstrom, 1981; Rutstein, 1983; Trussed and Hammerslough, 1983; Geronimus, 1987). 
For example, as was mentioned in Chapter 1, Rutstein (1983) analysed World Fertility 
Survey data for 29 countries and observed that ages maternal ages 20 to 29 were the 
most favourable to child survival. Similarly, Trussed and Hammerslough (1983:17) 
observed in their analysis of Sri Lankan data that children bom to teenage mothers and 
those born after age 35 had 29 and 21 per cent more risk of dying respectively than 
children of mothers aged 20 to 34. It has also been observed that the risks of death to 
infants bom to teenage mothers increase as birth order increases (Edstrom, 1981:35), 
implying that a teenage mother's first birth would have lower infant mortality than the 
second birth and so on. This phenomenon is referred to by Mosley and Chen (1984:27)
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as the synergistic effect of the interaction among maternal factors and was to be 
examined in Table 4a.2 (Appendix 4), but the data available were too few.
A point that needs to be made about the analysis of the mother's age at the time of 
childbirth and its relationship with infant mortality concerns the interpretation of the 
variable. In the Mosley and Chen framework, maternal age at the time of childbirth is 
postulated as having a direct, unmediated effect on child survival, even though its effect 
on pregnancy outcome operates through the medium of maternal health (Mosley and 
Chen, 1984:27). If proximate variables are defined as those which have a direct, 
unmediated effect on the dependent variable, then maternal age that operate through 
maternal health would be disqualified because its effect is not direct. In fact, evidence 
available in the literature suggests that maternal age at childbirth represents much more 
than maternal health. Towards the end of Chapter 3, the meaning of the variable was 
illustrated with case studies from a town in Ondo State. The case studies suggested that 
young maternal age at childbearing achieved its effect on infant health through a 
complex interplay of economic, social and emotional strains undergone by these 
mothers, with their children.
In the literature, the meaning and the mechanism of the maternal age effect have been 
the subject of active debate. Some believed that it was a true age effect and that 
pregnant teenagers were at increased risks for numerous obstetric and medical reasons 
(Grant and Heald, 1972; NCHS, 1980). Another later group argued that the observed 
relationship between maternal age at childbirth and infant mortality has no biological 
basis, but originates in the social background of teenage mothers (Geronimus, 
1987:246-248; Trussell, 1988:173-174).
This debate forms the backdrop against which the observed association between 
maternal age and infant mortality in the ODHS data may be interpreted. The reverse J 
shape is consistent with the finding of the Pan American study (Puffer and Serrano, 
1973:245)., The infant mortality rates among children of teenage mothers (Table 4.1) 
were higher than the 84 per thousand live births reported in a study based on birth
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registration in a Yoruba community between 1971 and 1975 (Ayeni and Oduntan, 
1978:355), and higher also than the 93 per thousand live births reported in the 1981- 
1982 Nigeria Fertility Survey (NFS) (Ogunlade and Mezue, 1987:226) even though, in 
all other age groups, the rates for Ondo State were much lower than those reported in 
Ayeni and Oduntan (1978) and in the NFS. The infant mortality rate was 121 per 
thousand live births among the children of teenagers in the 1990 Nigerian Demographic 
and Health Survey (NDHS), 79 among children of mothers in their 20s and 92 among 
children bom to mothers aged 30-39. Births to women above 40 had the highest infant 
mortality rate of 126 (FOS and IRD/Macro, 1992:82).
Although there was no significant sex differential in the ODHS data, it appears (Table 
4.1) that in all cases where male mortality rates were higher than females', sex ratios 
were also very high. For example, there were 113 boys and 90 girls belonging to 
mothers aged below 20 years (sex ratio is 126) and the sex ratio for children of mothers
aged 20-24 was 130 (see Table 2.4, Chapter 2). In both maternal age groups, infant
ra tes
mortality^were higher for boys than girls. Two factors could explain this situation: the 
under-reporting of dead male children or the omission of female births, and sample 
variance because of the small number of cases. Ayeni and Oduntan's (1978:354) study 
showed no significant sex differential in infant mortality, even though female children 
had slightly higher reported rates of infant mortality than males. Ayeni and Oduntan 
guessed that their study might have missed some male deaths that were not reported.
The Yoruba are patrilineal and there is, therefore, a covert tendency to prefer males as 
first births, although it is not clear whether such a wish translates into differential child 
care. However, there is a belief among older women, as observed during the field work 
in Nigeria, that male children should be breastfed longer than females for three main 
reasons: breastmilk gives strength and stamina, which male children supposedly need 
more than females; male children have nine bones and females seven; and girls develop 
faster than boys in the first year of life. For a more detailed examination of the 
advantages of breastfeeding based on qualitative interviews, see Chapter 6, Table 6.4.
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Further analysis of the micro data on breastfeeding indicated that boys were breastfed 
longer than girls by an average of about four months. Longer breastfeeding for males 
would be translated into a comparative health disadvantage for females because parents 
introduce supplementary food earlier for girls than for boys, thereby heightening the 
risk to girls of diarrhoea and gastroenteritis, especially in an unhygienic environment. 
At the same time, longer breastfeeding for boys could mean a prolonged exposure to the 
risk of undemutrition especially beyond the age of six months. Further analysis of 
mortality according to breastfeeding duration is carried out later in this chapter.
The association between maternal age at childbirth, sex ratios and infant mortality in 
Table 4.1 could also be a reflection of a higher morbidity rate among male than female 
infants. For example, analysis of age and sex differentials in hospital-based morbidity 
data in Lagos, Nigeria, indicated a higher incidence of the five leading groups of 
diseases (infective, respiratory, nervous, digestive and blood) among boys than girls, 
and that these diseases were concentrated mainly in infancy and early childhood 
(Chojnacka and Adegbola, 1984:803). Although this higher incidence of disease among
boys could mean a sex differential in treatment of diseases, the authors did not interpret
beit as such. Male children have been found to^weaker at birth than female children, 
which is one reason for higher male mortality in infancy (Lopez, 1983:54).
Birth order
Birth order is the second maternal factor examined in this chapter. The association 
between this variable and infant mortality is presented in Table 4.2. The pattern of 
mortality according to birth order was U-shaped; high for first births and birth orders 
above 6, and low for birth orders 2-6. There was no difference between the mortality 
experience in birth orders 2-3 and 4-6. Thus, birth orders 2-6 were grouped together for 
subsequent analysis in the table. When the risk of death was examined by place of 
residence of the mother, no significant rural-urban difference in mortality rates by birth 
order was found.
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Table 4.2 Infant mortality according to child's birth order and place of
residence, Ondo State Nigeria, 1982-85
Birth order 
number
Live births Infant mortality 
rates per '000
“ I “ 388 82.5
2-3 652 49.1
4-6 1022 48.9
,  7+ . 571 59.5X2 value = 7; df= 3; P < 0.1
Sex differentials
Male
1 213 61.0
2-6 a 886 58.7
7+ ________ - 258 58.1X2 value = 0; df = 2; P > 0.1
Female
1 175 108.6
2-6 a 788 38.1
7+ ______ 313 60.7X2 value = 15; d f - 2 ;  P < 0.001
Rural-urban differentials
Rural
1 201 84.6
2-6 a 941 48.9
„ 7+ 375 64.0
X2 value = 4; df -  2; P > 0.1
Urban
1 187 80.2
2-6 a 733 49.1
- 7+ 196 51.0
X2 value = 3; df = 2; P > 0.1
Source: ODHS data tape (Children's file subset)
Note: a Birth orders 2-6 are combined here because there was no real difference in the 
mortality rates at birth orders 2-3 and 4-6
It has been noted earlier that sex ratios are very high for birth order one and that sex 
ratio exhibits a strong inverse association with birth order. Therefore, infant mortality 
was examined by the birth order of the child and sex. The result indicates that female 
first births were 1.8 times more likely to die as infants than male first births. There was 
no significant difference in the mortality of male children by birth order (Table 4.2), but 
the order in which a female child was born was a highly significant association with her
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risk of infant mortality. The relative risk of death for the first bom female child was 2.8 
compared to female children in the birth orders 2-6. Boys were more likely to die than 
girls in birth orders 2-6; the relative risk was 1.5.
In the literature, birth order has been conceptualized, in bio-psychological theories, as a 
contextual variable that may influence health outcomes; in psychology, birth order is a 
variable in the category of non-shared experiences that influences health behaviour; and 
in sociological theory, birth order is a shared experience by all births that have the same 
order in families (Elliott, 1992:444). Analysis of birth orders in demography is based 
on the latter conceptualization of birth orders, that is to say that all children of the same 
birth order share the same experiences that could influence health outcomes. There are 
at least three weaknesses in the demographic conceptualization of birth order. The first 
is its failure to take into consideration the specific sensitivity of size of sibship. For 
example, the circumstances of, say, a third-order child in a family that has eight 
children would differ from a third-order child in a family with three or four children. 
Secondly, the demographic conceptualization does not consider changing family 
structures in which, for example, a third-order child in one family could be the first­
born or fifth child in another marriage if there were a divorce and remarriage. Lastly, 
the demographic conceptualization is insensitive to the length of birth intervals.
It seems to be assumed in demography that birth order exerts specific advantage or 
disadvantage on a child merely because of the serial order of its birth. A first-born child 
may have all the maternal attention or parental care needed unless born under 
inauspicious circumstances. By contrast, competition for child-care time and resources 
are likely to face children born to a family with many other surviving children, more 
especially in a nuclear family.
The results in Table 4.2 indicate that, while rural-urban residence made no significant 
difference to the pattern of infant mortality by birth order, sex of the child was 
important, but only for females. The explanation for this is likely to be related to birth 
intervals. As has been mentioned earlier in this chapter, the Yoruba are patrilineal;
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hence, a couple's urge to have a male child may lead to early weaning of a female first­
born, which is permitted by a belief that girls are more resilient than boys. Short 
breastfeeding duration hastens the return of ovulation and could shorten the succeeding 
birth interval. Birth intervals and their relationship with infant mortality in Ondo State 
are discussed further in the following section.
Birth intervals
In this section, only intervals between two births are discussed. The interval between 
marriage and first birth is not regarded^ a birth interval nor is the length of last open 
birth interval to the date of survey taken as a birth interval. Each inter-birth interval, as 
used here, relates to two children: one preceding and the other following. Thus there 
are two types of birth intervals, preceding and following birth intervals, each operating 
in different ways to affect the health and survival chances of the child. Their rates of 
infant mortality are presented separately. Short preceding birth interval affects the 
index child through maternal depletion, insufficiency of breastmilk, poorer intra-uterine 
environment, and sibling competition for resources. Short succeeding birth interval can 
affect the index child through competition for resources, premature and involuntary 
weaning and the increased risk of food contamination introduced by early 
supplementary feeding. In the analysis of birth interval effects, maternal age, socio­
economic status, survival of the preceding birth and prematurity have been found to be 
important (Gray, 1981:94-95). In this chapter, the results of birth interval analysis are 
presented first for preceding birth intervals and then for succeeding birth intervals.
Preceding birth interval
This is calculated only when there is a closed inter-birth interval and is therefore 
applicable only to births of order two and above. The intervals used here are inter-birth 
intervals calculated as the difference between the age of the index child and that of the 
preceding birth.
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Table 4.3 shows the rates of infant mortality according to length of preceding inter-birth 
interval and place of residence. Although the rate of infant mortality among children 
bom with a preceding birth interval of less than 24 months was higher than those bom 
with an interval of 24 months or more, overall, there was no significant mortality 
differential by length of preceding birth interval.
Table 4.3 Infant mortality by length of preceding birth interval and place of
residence, Ondo State, Nigeria, 1982-85
Interval Live births
(months)
Infant mortality 
rates per '000
Below 24 441 72.6
24-35 900 45.6
36-47 530 47.2
48+ 369 46.1
X? value = 5; degrees o f  freedom  (df) = 3; P > 0.10
Rural-urban differentials
Rural
Below 24 234 76.9
24-35 534 41.2
36-47 325 52.3
48+ 223 58.3
X2 value = 4; d f  = 3; P > 0.10
Urban
Below 24 207 67.6
24-35 366 51.9
36-47 205 39.0
48+ 146 27.4
X2 value = 4; d f  -  3; P > 0.10
Source: Analysis of Ondo DHS data tape (Children's file subset)
Within each place of residence, infant mortality did not significantly vary according 
birth interval length. A test of association (not shown in Table 4.3) showed a 
significant relationship between place of residence and length of preceding birth 
interval (P < 0.001), suggesting that rural areas tended to have longer birth intervals. 
For example, a slightly lower proportion (18 per cent) of births in rural areas of Ondo 
State occurred in the first two years after the preceding birth compared to 22 per cent in
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urban centres (Table 4.3). It is possible that the longer spacing in rural areas worked to 
the advantage of their children. Similarly, preceding birth interval length was 
significantly associated with the level of mothers' education (X^ P < 0.001). Women 
with secondary or higher education had a different birth spacing pattern; they were 
more likely to have short child spacing than those with primary or no education (Figure 
4.1.). Since the infant mortality rate was highest for children with short preceding birth 
interval (Table 4.3), it would be expected that infants of mothers with secondary or 
higher education, who were most likely to have short preceding birth intervals (Figure 
4.1), would have higher infant mortality than children of women in other educational 
categories.
Fig. 4.1: Percentage distribution of children according to length 
of preceding birth interval and mothers' education, Ondo State,
1982-85.
Primary
-----Secondary
24-35mths 36-47mths<24mths
Interval length
Source: 1986-1987 ODHS data (children's file subset).
Succeeding birth interval
While first-order births were not included in the analysis of preceding birth intervals 
because there was no birth preceding them, in this section, first births are included but 
last births, which were included in the analysis of preceding birth intervals, are
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excluded because they have no succeeding closed birth intervals. Succeeding birth 
interval analysis needs more caution than analysis of the preceding birth interval 
because the reason for the length of the interval may not be unrelated to the 
circumstance of the index child. For example, if the index child dies at a very young 
age, the length of the succeeding birth interval may be shorter because of the 
replacement effect than if the child survived. Similarly, a child who is always very 
sickly may need so much more attention from the parents in terms of child-care time 
and money that parents may consider it unwise to have another child shortly after. 
Table 4.4 presents the succeeding birth interval and infant mortality in Ondo State.
Table 4.4 Infant mortality rates according to length of succeeding birth
interval and maternal place of residence, Ondo State, Nigeria, 1982-85
Interval
(months)
Live births Infant mortality 
rates per '000
Below 24 254 208.7
24-35 515 52.4
36+
X? value = 66; d f -  2; P < 0.001
Rural-urban differentials
Rural
272 25.7
Below 24 118 237.3
24-35 289 65.7
o 36+
X~ value -  39; d f = 2; P < 0.001
177 28.2
Urban
Below 24 136 183.8
24-35 226 35.4
o 36+
X~ value = 31; d f - 2 ;  P < 0.001
95 [21.1]
Source: ODHS data tape (Children's file subset)
Note: square brackets indicate that rate was based on fewer than 100 cases.
There was no infant death among children with birth intervals 48+. 
However, because of few cases in birth intervals of 48 months and above, the 
cases were collapsed with those in the interval 36+.
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The results in Table 4.4 show that there is a consistent decline in infant mortality rates as 
the length of the succeeding birth intervals increases, and the mortality rates of index 
children are consistently higher in rural than in urban areas. Some of the factors that 
complicate the interpretation of the observed association between succeeding birth 
intervals and infant mortality have been highlighted in Chapter 1 of this thesis (p. 38). The 
birth interval effect in Table 4.4 has two possible explanations: first, if the index child was 
alive at the conception of the next younger sibling, both the pregnancy and the birth of a 
new baby would decrease the maternal time and energy available to him or her, and the 
pregnancy would mean cessation of breastfeeding if the index child were not yet weaned. 
Secondly, the death of the index child in infancy could result in short succeeding birth 
interval through what in known in the literature as the "replacement effect". The level of 
infant mortality among births with succeeding birth interval below 24 months raises the 
suspicion that there is a reverse causation through replacement effect. This explanation 
seems especially plausible because, in the ODHS data, none of the children with following 
birth intervals of four years or more died in infancy (note to Table 4.4).
That a larger percentage (30 per cent) of urban births than rural births (20 per cent) had 
succeeding birth intervals below 24 months (Table 4.4) is probably linked to another 
factor: a larger number of educated women in urban than rural area. Further examination 
of the data shows that about 40 per cent of the children of women with secondary or 
higher education had a succeeding birth interval of less than two years, a proportion that is 
almost twice those in other educational categories (Figure 4.2). A chi-square test of the 
association was significant (P < 0.001).
Results presented here indicated that children who had a preceding or succeeding birth 
interval of less than two years were at a higher risk of death in infancy than children with a 
preceding or succeeding birth interval of two years or more. A significant inverse 
association was also observed between maternal education and both preceding and 
succeeding birth intervals, a factors that might be related to a high infant mortality among 
educated mothers (see Appendix 4, Tables 4a.3 and 4a.4 for other relevant rates).
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Fig 4.2: Percentage distribution of children according to length 
of succeeding birth interval and mothers' education, Ondo
State, 1982-85.
■-----None
Primary
Secondary
36-47mths24-35mths 48+mths<24mths
Interval length
Source: 1986-1987 ODHS data (children's file subset).
Several studies have focused in the ways through which birth interval lengths affect the 
risk of infant mortality (Gray, 1981; Palloni and Millman, 1986). One of the reasons for 
the association of infant mortality with short birth intervals is that birth intervals are 
also positively associated with breastfeeding duration. Intensive and extended 
breastfeeding lengthens inter-birth interval by delaying ovulation and post-parturition 
menstruation (Potter, 1963; Jain et al., 1970; van Ginneken, 1974; Corsini, 1979; 
Adeokun, 1985; Lee, 1988; Dada, 1992). Corsini (1979) found that the average length 
of amenorrhoea by women who did not breastfeed was 1.3 months and that each 
additional month of breastfeeding lengthened amenorrhoea by 0.56 month. This finding 
was supported by Lee's (1988:205) study, while Dada (1992:381) found that the return 
of ovulation had a negative correlation (r = -0.6) with food supplementation. This 
implies that food supplementation lessens the intensity of breastfeeding, which in turn 
hastens the return of ovulation and the risk of conception. The average period of 
postpartum amenorrhoea accompanying prolonged breastfeeding (up to 18 months) was 
reported to be 11 months (Doyle et al., 1978:90).
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The Yoruba traditionally practised postpartum sexual abstinence because of a belief that 
the father's sperm spoils the mother's milk (Matthews, 1955:12; Caldwell and Caldwell, 
1981:79), and because of the perceived health benefits resulting from well-spaced births 
to both the child and its mother (Caldwell and Caldwell, 1981:76-83). This is why the 
Yoruba traditionally had long birth intervals, as was borne out by studies in Ondo State 
(Orubuloye, 1977, 1981; Adeokun, 1985). These studies found that prolonged 
breastfeeding and sexual abstinence were the major components of birth spacing among 
the Yoruba. The relationship between breastfeeding, other proximate variables and 
infant mortality is examined later in this chapter.
In a study of data from the Philippines and Bangladesh, Miller et al. (1992:305) 
reported that children with preceding birth intervals of less than 16 months were 60 to 
80 per cent more likely to die in their first two years of life, even after controlling for 
the confounding effects of prematurity than those with longer birth intervals. Park 
(1986) studied the relationship between preceding birth interval length and infant 
mortality in Korea and found that a longer birth interval increased the odds of infant 
survival by 25 per cent. In the ODHS data, infant mortality rates were negatively 
associated with the length of preceding and following birth intervals. This appears to be 
true of the 1990 Nigerian Demographic and Health Survey (NDHS) data also. In the 
1990 NDHS data, children bom within less than two years of another birth had an infant 
mortality rate of 118 per thousand live births, compared to rates of 69 and 39 among 
those born with intervals of 24-47 and 48 or more months respectively (FOS and 
IRD/Macro, 1992:82).
Several explanations have been put forward to explain the higher mortality rates that are 
usually observed among births at intervals of less than two years. According to Palloni 
and Millman (1986), too close spacing will lead to maternal depletion by not allowing 
sufficient time for mothers to regain lost strength before another pregnancy occurs. In 
such a case, the mother's ability to provide a healthy intra-uterine environment for the 
unborn child will be impaired, thereby increasing the probability of the child being born
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with congenital abnormalities or low resistance to diseases. Short birth spacing tends to 
result in mothers having more than one under-five child in the household, draining the 
mother's energy and reducing per capita child-care time. The material resources per 
head available for health care and feeding in the household may also be reduced, 
especially among poor parents, leading to higher mortality among children with short 
birth spacing. Cleland and Sathar (1984) also point out that close spacing alone can 
result in involuntary and premature weaning of the index child, increase competition 
among siblings for material and maternal health resources and lead to maternal 
depletion syndrome. Miller et al. (1992) found in Bangladesh and the Philippines that 
the risks associated with short birth intervals were confined to children who were also 
of high birth orders, and that these risks persisted even after controlling for earlier intra­
family child death, breastfeeding duration, mother's age and socio-economic status.
PERSONAL ILLNESS CONTROL
In the Mosley and Chen (1984) framework, personal illness control is classified into 
two categories: preventive and curative actions. Preventive measures are taken by 
healthy people to avoid disease, while treatments are measures taken to cure a disease 
after it has occurred (Mosley and Chen, 1984:28). Most of the available indicators of 
personal illness control are preventive measures taken by the mother to ensure her 
child's survival, especially prenatal care and immunization. In the analysis that follows, 
infant mortality rates are presented according to the child's immunization status, 
prenatal check-up and delivery assistance.
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Table 4.5 Infant mortality rates according to tetanus immunization and place 
of residence, Ondo State, Nigeria, 1982-85
Variables Live births Rates (per ’000)
Tetanus immunization
Yes 1889 52.4
. No
X 2 value - 2 ;  d f  = 1; P  > 0.10
Rural-urban differentials
Rural
735 66.7
Immunized 992 50.4
Not immunized 
X 2 value = 3; d f  = 1; P < 0.10
520 71.2
Urban
Immunized 897 54.6
Not immunized
X r value = 0; d f=  1; P > 0.10
215 55.8
Source: Analysis of ODHS data (child-file subset)
The data in Table 4.5 indicate that a larger percentage (80 per cent) of urban than rural 
(65 per cent) children were bom to women who had prenatal tetanus immunization. In 
rural areas, children of mothers who did not receive tetanus immunization had 1.4 times 
higher infant mortality than those who received immunization. There was no 
significant difference between infant mortality among the children of urban women who 
received tetanus immunization and children of those who did not. The lack of 
difference in the mortality experience of children of urban women by tetanus 
immunization status is likely to be related to their tendency to deliver their babies in 
modem clinics and hospitals. For example, about 89 per cent of urban children were 
delivered by trained medical personnel (doctors, nurses or midwives) compared to about 
74 per cent in rural areas.
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Table 4.6 Infant mortality rates according to prenatal attendance, Ondo State,
Nigeria, 1982-85
Prenatal attendance Live births Rates 0000)
Modem 2123 54.6
Traditional 501 63.9
X 2 value = 1; d f=  1; P > 0.10
Modern
Doctor 336 59.5
Nurse/midwife 1787 53.7
Traditional
None 368 59.8
Birth attendant 133 75.2
Source: Analysis of ODHS data (child-file subset)
In Table 4.6, women whose pregnancies were taken care of by a doctor or trained nurse 
were regarded as having modern prenatal care while those whose pregnancies were 
cared for by a birth attendant, nobody or others were categorized as having traditional 
prenatal care. Most of the babies (81 per cent) were bom to mothers who used modern 
prenatal care, although their apparently lower risk of infant death was not statistically 
significant. Infants of mothers who consulted traditional birth attendants had the 
highest risk of mortality whereas those whose mothers consulted nurses or midwives 
had the lowest risk of mortality. That babies whose pregnancies were attended by 
doctors had a slightly higher infant mortality rate than those attended by nurses or 
midwives is likely to indicate that mothers who sensed danger signs or who were 
identified as being in the high-risk group were likely to be attended by doctors. 
Mothers who sensed no danger signs and who felt healthy and strong were not likely to 
go early for prenatal check-ups, and were likely to be attended by nurses and midwives 
when eventually they reported. Interviews with women during the fieldwork in Ondo 
State in 1991 indicated that women would not report for prenatal care until the second 
or third trimester for fear of announcing their pregnancies to the 'world', in order to 
avoid the evil eye and because they felt healthy and strong (Adetunji, 1992:1174).
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Table 4.7 Infant mortality rates according to delivery assistance and place of
residence, Ondo State, Nigeria, 1982-85
Variables Live births Rates (’000)
Delivery assistance
Medical personnel 1562 52.5
Traditional/others 1068 61.8
X2 value = 35; df= 1; P < 0.10
Rural-urban differentials
Rural
Medical personnel 1126 54.2
Traditional/others 391 66.5
X2 value -  1; df -  1; P > 0.10
Urban
Medical personnel 997 55.2
Traditional/others 119 50.2
X5 value = 0; df -  1; P > 0.10
Source: Analysis of ODHS data (child-file subset)
In a similar style to the classification in Table 4.6, women whose babies were delivered 
by a doctor or nurse-midwife were regarded as attended by medical personnel whereas 
those whose babies were delivered by a traditional birth attendant, family member or 
nobody were classified as others in Table 4.7. Deliveries of a higher proportion of 
urban children (69 per cent) than rural children (53 per cent) were likely to be attended 
by medical personnel. The results also indicate that children who were born outside the 
modem health care system had higher rates of infant mortality than children delivered 
in hospitals or clinics, even though the chi-square statistic was significant at less than 10 
per cent. The apparently higher infant mortality by children whose delivery were 
assisted by modem personnel in urUn areas than those assisted by traditional or other 
attendants was not statistically significant.
To capture the extent of use of modern health facilities by mothers, a composite index 
was computed. In the index, tetanus immunization status, place of delivery, and 
prenatal care were used to indicate intensity of health services use. Babies delivered in 
modem health centres, who received tetanus immunization and whose mothers had 
prenatal care in a modem health clinic were considered high users of modern health
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services, those who used two of the three services were moderate and those who used 
one or none were classified as low users. The result of that classification is presented in 
Table 4.8.
Table 4.8 Infant mortality rates according to mothers' place of residence and 
intensity of modern health services use, Ondo State, Nigeria, 1982-85
Variables Live births Rates (’000)
Low users 619 66.2
Moderate users 639 56.3
High users
X2 value = 2; d f -  2; P > 0.10
Rural-urban differentials
Rural
1375 51.6
Low users 455 72.5
Moderate users 381 47.2
High users
X2 value = 3; d f = 2 ;  P > 0.10
681 52.9
Urban
Low users 164 48.8
Moderate users 258 69.8
High users
X2 value = 1; d f = 2; P > 0.10
694 50.4
Source: Analysis of ODHS data (child-file subset)
A majority of the children (52 per cent) were born to women who were high users of 
modem health care (Table 4.8). Although not statistically significant, the mortality 
rates declined according to the intensity of use of modem health services. The relative 
risk of mortality among the infants of low users was 1.3 (i.e. 66.2/51.6) times that of 
infants of high users, and was 1.2 times that of infants of moderate users. About 30 per 
cent of the children in rural areas were bom to low users of modem health care 
compared to 15 in urban areas. Within each place of residence, rural or urban, the 
association between intensity of health care use and infant mortality was not statistically 
significant.
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ENVIRONMENTAL CONTAMINATION
Availability of toilet and source of drinking water, which were used in Chapter 3 to 
discuss rural-urban differences, were used to measure environmental sanitation. These 
two measures were recoded into dichotomous variables: toilet availability into no 
facility and some facilities (including flush toilet and pit latrines); source of drinking 
water into piped water (either indoors or public taps) and others (well, river or rain 
water). It was found that nearly half (48 per cent) of the children were bom in 
households without a toilet facility and about 64 per cent were bom in households 
without access to piped water (Table 4.9). The distribution of these facilities was 
examined by mothers' place of residence. It was found that, within each place of 
residence, there was no significant differential in infant mortality by availability of 
toilets, neither was there a significant association in infant mortality experienced by the 
children by presence of toilet facility in their households.
About 36 per cent of the children were born to women who had access to piped water, 
either indoors or through public taps (Table 4.9). Most of these children were in urban 
areas. For example, in rural areas, only 14 per cent of the children were bom to women 
who had access to piped water, compared to 66 per cent in urban areas. There was no 
significant difference in infant mortality among urban children who had access to some 
toilet facilities and those who did not, although the difference was statistically 
significant in rural areas at the 0.1 level (Table 4.9).
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Table 4.9 Infant mortality according to place of residence and indices of
environmental contamination, Ondo State, Nigeria, 1982-85
Residence/ Live births Mortality rates
facility (per ’000)
Toilet facilities
No facility 1270 63.8
Some facilities 1363 49.2
X2 value = 3; df= 1; P < 0.10
Rural-urban differentials
Rural
No facility 1025 64.5
Some facilities 492 42.7
X2 value = 3; d f -  1; P < 0.10
Urban
No facility 245 61.2
Ä Some facilities 871 52.8
X2 value =0;df=l;0.10
Source of drinking water
Piped 957 47.0
Other
X2 value = 2.4; df= 1; P> 0.10
Rural-urban differentials 
Rural
1676 61.5
Piped 216 41.7
Other
X2 value = 1; df= 1; P >0.10 
Urban
1301 60.0
Piped 741 48.6
Other
X2 value = 2; df= 1; P> 0.10
375 66.7
Source: Children's file subset of ODHS data tape
When the categories in Table 4.9 are looked at, one observation that could be made is 
that, in rural areas, infant mortality of children in households with piped water (41.7 per 
thousand) or with toilet facilities (42.7) was slightly lower than infant mortality among 
urban children in households with similar facilities (48.6 and 52.8 respectively). There 
are two possible explanations for this: it could be a result of sampling errors, or it could 
be a reflection of real difference in the characteristics of rural women who had access to 
these facilities. For example, in urban areas of Ondo State, public taps were provided
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free and almost everybody, irrespective of socio-economic status, had access. For this 
reason, infant mortality may not show a marked differential if access to piped water 
alone is examined. By contrast, in rural areas where there were no public taps, those 
who had access would be the elite who could afford bore-holes or pumping machines 
for their wells. Similarly, while a toilet was a necessary part of urban housing, those 
who built toilet facilities as a part of their houses in rural areas would be the elite. This 
is probably why infant mortality was significant by access to toilet facilities in rural, but 
not in urban areas. One other possible explanation is that in Ondo State, some farming 
households live on urban areas but commute to their farms every day, carrying with 
them their infants. The place of residence of these farmers may therefore give a wrong 
impression of their usual access to urban facilities. For example, while on the farms 
they may not have access to piped water or toilet facilities even though they are de jure 
urban dwellers. This may be a reason why some urban dwellers drink river or well 
water and have a high rate of infant mortality. There is hardly any urban centre in the 
state that would have no supply of piped water for public use.
In the community where the micro study was carried out, 62 per cent of the respondents 
usually went to their farms and 53 per cent (85 per cent of those going to farms) usually 
slept on the farms. Even though the town has enjoyed piped water since 1952, those 
who slept on the farm spent an average of four days per week outside the town, during 
which they had no access to piped water. Yet they would report themselves as town 
dwellers. This is similar to the conditions of those in other Yoruba towns and cities 
who commute daily to farms (Gugler and Flanagan, 1978:16-18).
DURATION OF BREASTFEEDING
Table 4.10 shows the mean duration of breastfeeding in Ondo State estimated from the 
current breastfeeding status of children bom 0-35 months before the date of survey. 
The overall mean breastfeeding duration in Ondo State was 18 months. Children in 
rural areas had longer durations of breastfeeding than the children of urban women.
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There was an inverse relationship between mother's level of education and the duration 
of breastfeeding as shown in Table 4.10. Children of non-Christians, although 
relatively few in number, were breastfed longer than children of Christian mothers.
Table 4.10 Mean duration of breastfeeding according to maternal education, 
place of residence and religion, Ondo State, Nigeria, 1983-86
Variable Live births Mean duration (months)
Residence
Rural 1084 19.7
Urban 841 16.3
Education
No schooling 803 20.4
Primary 656 18.4
Secondary + 466 14.4
Religion
Christian 1595 17.6
Other 330 21.1
Source: Adapted from Table 2.6 of the ODHS Report (Ministry of Health, 1989:17).
Note: Means are current status estimates based on births occurring 0-35 months before 
the survey. The number of live births in this table is, therefore, less than the 
number in subsequent tables on breastfeeding in Ondo State.
Table 4.11 provides a breakdown of the duration of breastfeeding by mothers' level of 
education and investigates the significance of the association. Tables 4.11 and 4.12 
were derived after eliminating cases that might bias the results: 56 inconsistent cases 
and 35 children who were not breastfed at all. Inconsistent cases were those for which 
reported duration of breastfeeding exceeded the age of the child. Children that were not 
breastfed at all for reasons other than mothers' choice were excluded because most of 
them (77 per cent) died as neonates before breastfeeding could be commenced, and their 
death might have been linked to reasons that are not related to breastfeeding duration.
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Table 4.11 Percentage distribution of mothers by duration of breastfeeding and 
level of mothers' education, Ondo State, Nigeria, 1982-85 (column percentages)
Duration (months) No schooling Primary Secondary + Total
0-6 5.6 5.6 18.1 8.0
7-12 27.5 36.4 55.6 35.9
13-18 45.0 45.3 24.0 41.1
19-24 18.6 11.4 1.8 12.9
25+ 3.3 1.3 0.4 2.0
Total (%) 100.0 100.0 100.0 100.0
N 1189 858 491 2538
X2 value = 292; d f= 8; P < 0 .0001
Source: ODHS data tape (Children’s file subset)
Note: This table did not include 56 inconsistent cases (breastfeeding duration longer 
than child's age). It also excluded 35 children who were not breastfed at all, 
since most of them (77 per cent) died as neonates.
Table 4.11 shows a significant association between mothers' level of education and the 
duration for which they breastfed their children. About three-quarters of women with 
secondary or higher education breastfed their children for one year or less compared to 
two-fifths among those with primary education and one-third among women with no 
schooling. The largest difference between mothers with secondary or higher education 
and those with primary or no schooling was in the proportion of their children breastfed 
for six months or less. This indicates that children of women with secondary or higher 
education were more likely to receive early supplementation and be exposed to risks of 
infection associated with early supplementation.
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Table 4.12 Infant mortality rates according to duration of breastfeeding and 
mother's education, Ondo State, Nigeria, 1982-85
Duration Live Rates
(months) births (per '000)
204 411.8
7 t
X 2 value = 703; d f  =
2334 12.4
1 ; P <  0.0001
Differentials by mothers' education
0-6
No schooling 67 [626.8]
Primary 48 [479.2]
_ Secondary* 89 [213.5]
X z  value = 28; d f=  2; P < 0.001
7+
No schooling 1122 10.7
Primary 810 13.6
Secondary* 402 14.9
X~ value = 1; d f=  2; P > 0 .1 0
Source: ODHS data tape (Children's file subset)
Note: This table did not include 56 inconsistent cases (breastfeeding duration longer 
than child's age). It also excluded 35 children who were not breastfed at all, 
since most of them (77 per cent) died as neonates.
Square brackets indicate that rate was based on less than 100 live births.
Table 4.12 shows a strong inverse relationship between duration of breastfeeding and 
the rate of infant mortality. It also indicates that infant mortality was significantly 
associated with the educational differentials in short breastfeeding duration, but not with 
longer breastfeeding duration. The unusually low infant mortality rate observed among 
children breastfed for seven or more months is related to the inclusion of children who 
were breastfed for more than one year who could not have died as infants. The 
inclusion of such children increased the denominator while the numerator remained 
unchanged, hence the reduction in the rate of infant mortality in the category. When 
rates were calculated (not presented here), by eliminating all children that were 
breastfed for more than 12 months, the rates increased for the category of 7+ months but 
the level of statistical significance remained approximately the same. The relative risk 
of infant mortality among children breastfed for less than seven months, for women 
with no schooling, was 1.3 times that of women with primary and about 2.9 times that
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of women with secondary or higher education. The association between duration of 
breastfeeding and the risk of infant death was significant in each education category 
(not shown). The majority of the infant deaths occurred to children who were breastfed 
for six months or less.
In the demographic and health literature, the duration of breastfeeding has been shown 
to affect infant mortality through its unique nutritional qualities, its immunological 
properties, its cleanness at source, and its birth spacing effects (Huffman and Lamphere, 
1984:93; Palloni and Tienda, 1986:33). Fuller details on the relationship between 
breastfeeding and infant mortality have been given in Chapter 1. The effect of 
breastfeeding duration on infant mortality when other variables are taken into account in 
a multivariate analysis is presented later in this chapter.
LOGISTIC REGRESSION ANALYSIS OF THE EFFECTS OF PROXIMATE 
VARIABLES ON INFANT MORTALITY
In the preceding sections, the association between various proximate variables and 
infant mortality was examined. It was apparent from the bivariate analysis that the 
explanatory variables: maternal age at childbirth, birth order, birth intervals and 
breastfeeding durations, were significantly associated with infant mortality. In this 
section, the effect of each category of proximate variables on infant mortality is 
examined using multiple logistic regression technique.
As has been specified in Chapter 3, multiple logistic regression models are of the form 
loge p/( 1 -p) = b0 + bjXj + b2x2 + ... + bkxk ................................... (1)
where p is the probability that a child would die in the first year of life, bq is a constant, 
and xj, x2, ..., xk are independent variables (Kiernan and Diamond, 1983:372; Afifi and 
Clark, 1984:289-291; Healy, 1989:81). To solve for the probability, p, that a child dies 
in infancy, from equation 1 given the independent variables x j ... xk, we have p/(l-p) = 
expjbg + b|X| + b2x2 + ... + bkxk } which, after some simplifications, gives
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p = 1/(1 + exp {-[bO + b lx l + b2x2 + ... + bkxk]} (2)
This is the logistic regression equation. Logistic regression models assume that factors are 
measured at nominal level (categorical variables) and are automatically computed as 
dummy variables. From the coefficients, logistic regression technique provides a simple 
way of calculating odds ratios, which then becomes the exponentiation of the coefficients 
(Afifi and Clarke, 1984:296-297). This function is used in this section to facilitate simple 
interpretation and comparison of results.
In the logistic regression analysis, data were available for three categories of proximate 
determinants: maternal factors, environmental contamination, and personal illness control. 
As was discussed earlier in this chapter, the maternal factors were maternal age, birth 
interval and birth orders. In the following analysis, preceding and succeeding birth
intervals were first excluded from the multivariate modelling of maternal factors because 
the small number of cases in them would have determined the number of cases available 
for the multivariate analysis, which would bias the results. Besides, logistic regression 
analysis in the GLIM package does not accept empty cells or zero as a value for the 
independent variables. Therefore, maternal factors were represented by maternal age at 
childbirth and birth orders. Environmental contamination was indicated by source of 
drinking water and type of toilet facility in household. Personal illness control, as a 
subgroup of proximate determinants, was indicated by tetanus immunization status, place 
of delivery and delivery assistance. Table 4.13 presents the categories in each variable and 
the range.
152
Table 4.13 Categories of the variables used in modelling the effects of proximate 
determinants on infant mortality, Ondo State, Nigeria, 1982-85
Category Range Value labels
Maternal factors
Maternal age at childbirth 1-5 1. 15-19
2. 20-24
3. 25-29
4. 30-34
5. 35+
Birth order 1-4 1. 1
2. 2-4
3. 5-7
4. 8+
Environmental contamination
Source of drinking water 1-2 1. River/other
2. Piped
Type of toilet 1-2 1. Modem
2. Other
Personal illness control
Immunized with TT 1-2 1. Yes
2. No
Prenatal attendance 1-2 1. Modern
2. Traditional
Place of delivery 1-2 1. Modem
2. Others
Intensity of use of health services 1-3 1. Low
2. Moderate
3. High
Breastfeeding duration 1-2 1. 0-6 months
2. 7+ months
Source: ODHS data tape (Children's file subset)
The dependent variable was survival status of the index child at the age of one year, 
coded as one if a child died before the first birthday and zero otherwise.
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RESULTS
The results of the logistic regression models are presented, first, for each of the 
categories of proximate variables: maternal factors, environmental contamination and 
personal illness control. Each category is assessed by the significance of an additive 
model containing all the component proximate variables. The main effects model of 
each component variable is presented as background to the result of the additive 
models. Secondly, a separate set of models containing different combinations of all the 
proximate variables, including breastfeeding, was constructed and the effect of each 
variable was assessed in a general model.
Maternal factors
This group of variables were significant predictors of infant mortality in the ODHS data 
(Table 4.14). However, the analysis shows that although the additive model was 
significant, maternal age at childbirth was the more important of the two determinants. 
For example, when maternal age alone was included, the model was highly significant 
(P < 0.01). When birth order alone was included, the model was significant only at the 
0.1 level. The addition of birth order to a model containing maternal age led to only a 
small reduction in deviance (X^ = 2; df = 3), indicating that the significance of birth 
order was drastically eroded by the presence of maternal age.
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Table 4.14 Effect of maternal factors on infant mortality in Ondo State, Nigeria,
1982-85
Variable Coefficient Standard error Odds ratio
Model I (main effects) 
Maternal age
Base category: age < 20 0.000 1.0
20-24 -0.581 0.289 0.6
25-29 -1.116 0.295 0.3
30-34 -0.739 0.292 0.5
35+
X2 value = 14, degree of freedom (df)
-0.752
= 4; P < 0.01
0.286 0.5
Birth order
Base category: first births 0.000 1.0
2-4 -0.558 0.258 0.6
5-7 -0.560 0.234 0.6
. 8 + ________  . -0.353 0.256 0.7X2 value = 6,df= 3;P <0.1
Model 2 (additive model)
Maternal age and birth order
Base category: first birth at age < 20 0.000 1.0
age 20-24 -0.521 0.304 0.6
25-29 -1.086 0.356 0.3
30-34 -0.776 0.386 0.5
35+ -0.872 0.409 0.4
order 2-4 -0.247 0.282 0.8
5-7 -0.064 0.325 0.9
o 8+ 0.145 0.381 1.2
X2 value = 16, df= 7; P < 0.05
Source: Primary analysis of ODHS data
It was assumed that maternal age at childbirth was likely to interact with birth order. 
Older women are more likely to have more higher order children than younger women 
because of their longer exposure to the risk of pregnancy and childbearing. A model of 
interaction was constructed between birth order and maternal age. The result (not 
shown) indicated that the interaction was significant (X^ = 30; df = 18; P < 0.05). This 
suggests that the inclusion of both variables in a final model is not justified.
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Environmental factors
Table 4.15 presents the results of the indirect measures of environmental contamination. 
Although availability of toilet in household was significant at the 0.1 level, the addition 
of both toilet and source of drinking water did not have any significant effect on infant 
mortality risks in the ODHS data.
Table 4.15 Effect of environmental factors on infant mortality in Ondo State,
Nigeria, 1982-85
Variable Coefficient Standard error Odds ratio
Model I (main effects)
Toilet in household
Base category: toilet available 0.000 - 1.0
No toilet 0.276 0.170 1.3
X2 value -  3, df -  l;  P < 0.1
Source of drinking water 
Base category: river/other 
,  Tap
0.000
-0.282 0.183
1.0
0.8
Xr value -  2, df = 1; P > 0.1
Model 2 (additive model)
Toilet in household and source of drinking water
Base category 0.000 1.0
Tap -0.195 0.200 0.8
No toilet 0.200 0.186 1.2
X2 value = 4, df= 2; P > 0.1
Source: Primary analysis of ODHS data
Personal illness control
None of the three indicators used for preventive actions taken by mothers to ensure their 
health and that of their children was significantly associated with infant mortality in 
these data (Table 4.16). Although not reported in Table 4.16, the addition of all three 
variables did not lead to a significant reduction in deviance.
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Table 4.16 Effect of personal illness control on infant mortality in Ondo State,
Nigeria, 1982-85
Variable Coefficient Standard error Odds ratio
Model I (main effects)
Tetanus immunization
Base category: immunized 0.000 1.0
Not immunized 0.252 0.180 1.3
X? value = 2, df = 1; P > 0.1
Prenatal attendance
Base category: modem care 0.000 1.0
Traditional
X~ value -  1, df = 1; P > 0.1
0.166 0.206 1.2
Place of delivery
Base category: Modern 0.000 1.0
Others
X2 value = 1, df = 1; P > 0.1
0.172 0.170 1.2
Source: Primary analysis of ODHS data
Note: The additive model containing all the three variables in the Table was not
significant (X- value = 2, df = 3).
So far, breastfeeding has not been treated in these multiple logistic regression models 
for two major reasons: it is not directly mentioned as a proximate variable in the Mosley 
and Chen framework, and it is alone in the category (nutrient deficiency) assigned to it 
in this chapter. Another supplementary reason is that I have indicated while discussing 
the result on mothers' education in Chapter 3 that the effect of breastfeeding on the 
observed association would be examined, I want to do that in this chapter. For these 
reasons, a set of models is presented below that takes breastfeeding into account. But 
before presenting those models, an additive model containing the three groups of 
proximate variables already examined is presented in Table 4.17. The results show that 
these proximate variables led to an overall reduction in deviance that is significant only 
at the 0.10 level. As reported earlier, none of the variables had any significant effect 
once maternal age was included in the model.
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Table 4.17 Effect of the proximate variables on infant mortality in Ondo State,
Nigeria, 1982-85
Variable Coefficient Standard error Odds ratio
Maternal age at childbirth
< 20 yrs. 0.00 1.0
20-24 -0.462 0.307 0.6
25-29 -1.011 0.395 0.4
30-34 -0.712 0.388 0.5
35+ -0.828 0.410 0.4
Birth order
1 0.000 1.0
2-4 -0.255 0.283 0.8
5-7 0.095 0.325 1.1
8+ 0.085 0.383 1.1
Source of drinking water
Untreated 0.000 1.0
Tap -0.147 0.202 0.9
Type of toilet
Toilet in household 0.000 1.0
No toilet 0.164 0.190 1.2
Tetanus immunization
Immunized 0.000 1.0
Not immunized 0.217 0.246 1.2
Prenatal attendance
Modem care 0.000 1.0
Traditional -0.131 0.301 0.9
Place of delivery
Modem 0.000 1.0
Others 0.059 0.207 1.1
X 2 va lue = 19, d f  = 12; P  < 0.1
Source: Primary analysis of ODHS data
Various authors have examined different ways through which individual proximate and 
socio-economic variables affect infant and child mortality rather than trying to assess 
the impact of each group of proximate determinants on infant and child mortality. The 
results in Tables 4.14 - 4.17 thus represent a novel way of treating Mosley and Chen's 
(1984) framework as it relates to infant mortality in Ondo State, Nigeria. Only one 
group of variables (the maternal factors) was statistically significant in the analysis
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presented so far. This confirms the results in Chapter 3 that indicated demographic 
variables as more important than socio-economic variables in explaining the pattern of 
infant mortality in Ondo State.
Modelling the effect of breastfeeding, maternal education and proximate variables 
on infant mortality.
To construct the multiple logistic regression models in this section, it was necessary to 
limit the number of valid cases to those that were included in Table 4.12. Consequently, 
only 2,531 cases were used in this multivariate analysis, instead of the approximately 
2,633 cases included in the models presented above. Four models were constructed to 
investigate the effects of breastfeeding and other variables on infant mortality (Table 
4.18). A univariate model (Model I) assessed the effect of each variable on infant 
mortality. Model II examined the reduction or increase in the effect of each variable 
when breastfeeding duration was controlled. Model III presents a joint analysis of all 
variables. Various combinations of variables were examined in order to arrive at the 
most parsimonious model for describing the relationships between infant mortality and 
the variables under test. The best-fitting model was Model IV.
Results
In Model I, all the variables were statistically significant except for birth order and 
mothers' education (Table 4.18). Birth order and mothers' education became 
statistically significant (Model II) when breastfeeding was introduced, but prenatal care 
became insignificant. In Model III, none of the measures of personal illness control and 
environmental contamination was significant and in Model IV, only the type of toilet 
was. In Models II-IV, it was observed that the effect of breastfeeding was the largest. 
It was also observed that once mothers' education was introduced (Models III and IV), 
the effects of health services use disappeared, suggesting that maternal education 
carried all the effects of the use of health services. Even among the three indicators of
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health services used, prenatal attendance lost its effect once immunization and place of 
delivery were included.
In Model II, the observed increase in the statistical significance of the effect of almost 
all the variables after breastfeeding was introduced suggests the possibility of an 
interaction between breastfeeding and some of these variables. This was followed up in 
the analysis and it was found that there was a significant interaction between 
breastfeeding and all variables in the personal illness control (immunization, prenatal 
attendance, delivery assistant) and environmental contamination (type of toilet and 
source of drinking water). There was also a significant interaction between 
breastfeeding and mothers' education except that there was a significant education effect 
after the interaction was removed. This explains why mothers’ education remains in the 
best-fitting model (IV) whereas indicators of use of health services and environmental 
hygiene, except toilet, were not included. No significant interaction was found between 
breastfeeding and maternal age at childbirth or birth order.
Finally, the relationship between mothers' education and breastfeeding deserves some 
attention. It was mentioned in Chapter 3 that breastfeeding duration was implicated in 
the discussion of the relationship between infant mortality and mother's education. The 
hypothesis seems to be that since mothers with secondary or higher education breastfed 
their infants for a relatively short time, they were more likely to introduce 
supplementary feeding to their infants thereby exposing them to the risks of infection 
and of death earlier than the children of mothers with primary or no education. If this 
was the case, the relationship between mothers' education and infant mortality should 
give the inverse pattem once the effect of breastfeeding duration is controlled. This was 
done in Model II (Table 4.18). The result was that the inverse relationship became 
evident. For example, if the odds ratio is calculated from the coefficients of the effects 
of mothers' education (Model II) by exponentiating them, the results are 0.8 and 0.3 (i.e. 
e'0-209 ancj e-1.244) This means that, compared to infants of mothers with no
schooling, infants of mothers with primary education have about 20 per cent lower risks
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of mortality, while infants of mothers with secondary or higher education have about 70 
per cent lower risks of mortality. This inverse pattern of infant mortality with mothers 
level of education persists in Models III and IV which included other proximate 
variables. This result suggests that breastfeeding was a major confounding variable in 
the relationship between maternal education and infant mortality in Ondo State.
Table 4.18 Effect of mothers' education and the proximate variables on infant 
mortality in Ondo State, Nigeria, 1982-85
Variable Model I Model II Model III Model IV
Maternal age at childbirth p < 0.1 p < 0.01 p < 0.01 p < 0.05
< 20 yrs.a 
20-24 -0.778 -1.492 -1.374 -1.456
(0.337) (0.429) (0.479) (0.472)
25-29 -0.972 -1.352 -1.663 -1.739
(0.324) (0.413) (0.519) (0.513)
30-34 -0.883 -1.013 -1.563 -1.669
(0.336) (0.426) (0.557) (0.551)
35+ -0.668 -0.722 -1.834 -1.923
(0.317) (0.405) (0.595) (0.589)
Birth order 
1 a 
2-4
p < 0.05 p < 0.05 p < 0.1
-0.456 -0.407 -0.052 -0.042
(0.307) (0.362) (0.421) (0.418)
5-7 -0.287 0.157 0.526 0.520
(0.273) (0.329) (0.465) (0.462)
8+ -0.199 0.764 1.146 1.175
(0.301) (0.376) (0.560) (0.558)
Source of drinking water p < 0.1 p < 0.005
Tap a 
Untreated -0.370 -1.002 -0.445
(0.210) (0.255) (0.299)
Type of toilet p < 0.01 p < 0.001 p < 0.05
Toilet in household a 
No toilet -0.565 -0.975 -0.467 -0.614
(0.198) (0.239) (0.284) (0.257)
Tetanus immunization p < 0.05 p < 0.05
Immunized a 
Not immunized -0.475 -0.479 -0.073
(0.198) (0.238) (0.364)
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Table 4.18 contd.
Prenatal attendance p < 0.05
Modem care a
Traditional 0.444 0.377 -0.268
(0.218) (0.264) (0.431)
Place of delivery p < 0.1 p < 0.05
Modem a
Others 0.708 0.492 0.080
(0.277) (0.231) (0.318)
Breastfeeding duration p < 0.0001 p < 0.0001 p < 0.0001
0-6 a
7+ -4.016 -4.571 -4.533
Mothers' education
(0.235)
p < 0.001
(0.274) (0.271)
p < 0.05 p < 0.05
No schooling a
Primary -0.145 -0.209 -0.105 -0.151
(0.221) (0.275) (0.299) (0.290)
Secondary + 0.121 -1.244 -0.794 -0.873
(0.247) (0.306) (0.383) (0.358)
p < 0.0001
X~ value = 380 (11 df)
Source: Primary analysis of the ODHS (children's file subset)
Notes: Model 1 contains main effects for each of the variables. Model II shows the 
effect of adding each variable to the model already containing breastfeeding. 
Model III presents the effects of each variable in a model containing all other 
variables, while Model IV is the model best fitting the data.
There were 2,531 cases in each model of the table because 56 inconsistent 
cases were excluded with 35 other children who were never breastfed and 
most of whom died as neonates.
Figures in parentheses are standard error estimates.
a Reference category
df degrees of freedom
The findings of these models agree with past studies. For example, the disappearance 
of the effects of use of health services after the introduction of maternal education in the 
model suggests that education captures the effects of use of health services on infant 
mortality (Caldwell, 1993:127). Ahmad et al. (1991:319-322) found in their study of 
child survival in Liberia that breastfeeding was the single most important predictor of 
child mortality. It seems to be the most important predictor of infant mortality in this
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study also. Various mechanisms for the effect of breastfeeding on infant mortality as well 
as the factors which confound the analysis of breastfeeding effect on mortality have been 
discussed in Chapter 1 (pp. 36-38). One such factor is simultaneity bias which confuses 
the direction of causality especially when a child's death is the reason for the observed 
short duration of breastfeeding. However, simultaneity bias does not seem to be a 
problem for the analysis here because the ODHS asked mothers for reasons while 
breastfeeding was stopped (Appendix 6A, p 325). When a child's death was the reason for 
stopping breastfeeding, or when a child was breastfed until it died, a separate category 
was given for duration of breastfeeding which has been excluded from analysis in this 
chapter. Thus, the problem of reverse causation seems to have been avoided. The results 
here suggest that mothers' education as well as birth order needs breastfeeding in order to 
become statistically significant. The observed inverse pattern between mothers' education 
and infant mortality confirms the proposition in Chapter 3 that sub-optimal feeding 
patterns adopted by mothers in the high income categories dissipated the beneficial effects 
of income and social status on health outcomes (Winikoff and Laukaran, 1988; Cebu 
Study Team, 1991) and on infant survival (Caldwell, 1993).
Summary
In this chapter, infant mortality rates have been presented and examined in relation to 
maternal factors, environmental contamination, breastfeeding and use of modem health 
care services. Among the three groups of proximate determinant that were examined, 
only maternal factors showed a significant relationship with infant mortality when 
breastfeeding was excluded. However, when breastfeeding was included and cases that 
might bias the breastfeeding effect were excluded, breastfeeding became the most 
significant predictor of infant mortality in Ondo State. In fact mother's education which 
had been observed to have an insignificant effect on infant mortality in Chapter 3 became 
statistically significant and the hitherto unobserved inverse pattern became evident. Given 
these results, the next chapter examines nutritional status among under-three children who 
were alive at the time of the survey to find out whether the same factors that accounted 
for infant mortality also determined children's health and nutritional status.
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Chapter 5
CHILDHOOD NUTRITIONAL STATUS
Developmental impairment, the most extensive public health problem in children of 
many less developed countries of the world, arises from a combination of nutritional, 
biological and social deprivation (Beaton et al., 1990:1). Illness, growth faltering and 
mortality are different manifestations of developmental impairment. Demographers 
working on child health tended to concentrate on mortality research and have hence 
given a rather limited picture of the health status in developing societies. Mosley and 
Becker (1991:219) have suggested that a better analytical model should incorporate 
competing risks and acquired frailty. Such a model would highlight health status of 
surviving children including those who, through repeated attacks of diseases, have 
become so frail that they have high risks of death. Chapters 3 and 4 of this thesis have 
dealt with the covariates of infant mortality in Ondo State, Nigeria. However, it is also 
necessary to present a complementary analysis of health among surviving children.
Nutritional status is one of the most fruitful ways to measure health status, especially in 
less developed countries (Binns, 1985:119). Malnutrition is one of the major 
underlying causes of under-five mortality in the Third World. A Pan American Health 
Organization study, for example, observed that while malnutrition was a primary cause 
of about 15 per cent of 35,000 deaths among under-five children, it was an underlying 
or contributory cause for another 55 per cent (Puffer and Serrano, 1976 cited in 
Winikoff, 1982:115).
A longitudinal study of Tanzanian children aged 3-36 months between 1986 and 1987 
found that nutritional status was a significant predictor of survival chances of children 
(Yambi et al., 1991:273). Moderately and severely wasted children (weight-for-height 
> 90% and 80-89% of the National Center for Health Statistics - World Health 
Organization (NCHS/WHO) reference population respectively) at the beginning of the
164
study were 2.5 times more likely to die than children with normal nutritional status. 
Similarly, stunted children showed a higher risk of death than those who were not 
stunted. A UNICEF study estimated that about 1.1 billion days per year of child illness 
are due to growth retardation (McGuire and Austin, 1987:xiii).
This chapter on the analysis of nutritional status complements the discussion of infant 
mortality rates by opening a window on the health status of surviving children. 
Relationships between the social, cultural and demographic variables and observed 
nutritional status among Ondo State children are examined. As was mentioned in 
Chapter 1, there are no published anthropometric data to assess the nutritional status of 
children in Ondo State except for the results of the anthropometric measurements 
contained in the 1986-1987 Ondo State Demographic and Health Survey (ODHS). The 
ODHS provides the quantitative data analysed in this chapter. However, a review of the 
scanty literature available on childhood nutrition in Nigeria as presented in Chapter 1 
shows that malnutrition is a major problem among under-five children in the country. 
The nutritional status of children is shown to be associated with parents' socio-economic 
status, child’s age, low calorie-content of weaning food, long breastfeeding duration and 
pathological and physical environments. In line with the conceptual framework adopted 
for the analysis of childhood nutrition in this thesis (Figure 1.3), the association 
between nutritional status and socio-economic status of parents, environmental hygiene 
and some demographic variables is examined in this chapter. The chapter begins by 
providing some preliminary clarifications of basic concepts in anthropometry.
CLARIFICATION OF BASIC ANTHROPOMETRIC CONCEPTS
In this section, some basic concepts in anthropometry are discussed given the relative 
newness of this area to demographic research. In human populations, body sizes, 
proportions and compositions differ from individual to individual, even among people 
who are of the same age and sex. The observed differences are multifactorially 
determined. The amount of nutrient intake interacts with the genetic material of the
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child in the prenatal and postnatal periods to produce these observable physical 
differences (Gam, Robinow and Bailey, 1979:31). While the maternal intra-uterine 
environment sets the size of the foetus and could influence the size of the child long 
after birth, nutritional factors affect the child’s rate of growth, maturation of bodily 
organs and dental development throughout its lifetime (Garn et al., 1979:31).
Genetic effects in a child's developmental process operate along family lines and affect 
cerebral size and somatic constitution. Short parents are more likely to produce short 
children and tall parents, tall children, even though many environmental variables 
would interact to produce the eventual inter-generational stature (Gam et al., 1979:32).
Nutritional status
Broadly speaking, nutrition refers to the process by which an organism uses food intake 
(McLaren, 1982:88) while nutritional status (or nutriture) is the physical expression of 
the balance between nutrient intake, its absorption into the body systems and nutrient 
expenditure (Brown, 1984:70; McLaren, 1982:88). Malnutrition is the term given to 
any disorder of nutrition in the organism. This disorder could be caused by a 
multiplicity of factors ranging from poverty and its consequences to genetic factors and 
infections.
Nutritional status can be measured on the assumption that under normal circumstances, 
adequate nutrient intake should produce some physical expressions or manifestations of 
bodily growth, especially during infancy and childhood. For example, when children's 
nutrient intake becomes inadequate for bodily requirements, their bodies respond by 
slowing down their physical growth and by reducing physical activity (Latham, 
1965:57). As a result, gains in weight, height and other measures are less than normal. 
Eventually, linear growth stops, bodily wasting becomes severe and physical activity is 
severely curtailed (Martorell and Ho, 1984:50). This sensitivity of the human body to a 
full range of states of malnutrition is what makes bodily measurement a convenient, 
cheap and effective way of capturing nutritional status (Martorell and Ho, 1984:51).
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These body measurements are referred to as anthropometry, which is 'the only 
convenient, objective and qualitative direct field program measure of nutritional status' 
(Zerfas, 1991:4).
Choice of anthropometric indicators
In 1976, a committee of experts from FAO, UNICEF and WHO recommended that 
height-for-age and weight-for-height should be used as primary indicators of children's 
nutritional status (Waterlow et al., 1977:489). The same conclusion was reached in 
1983 by another WHO working group on the purpose, use and interpretation of 
anthropometric data (WHO, 1986:938). Weight-for-age is not favoured because it only 
indicates underweight but does not distinguish between acute and chronic malnutrition. 
It is mainly useful for indicating nutritional status for children under age one (Waterlow 
et al., 1977:491). Above that age, weight-for-age can give a misleading assessment of 
nutritional status in that it does not tell us whether the child is truly short and fat or is 
obese, has oedema or just has lean body mass (Neumann, 1979:315; Gorstein, 
1989:144). This is probably why Marshall (1977:13) counsels that the interpreter of 
nutritional status indicators should note that an adequate growth may not be 
accompanied by any significant increase in weight if fat is lost simultaneously, and that 
an increase in weight may reflect just increase in fat or the water volume of the body.
The analysis presented in this chapter focuses mainly on height-for-age and weight-for- 
height because of the stated limitations of weight-for-age. The height (or recumbent 
length) of a child at certain ages is usually indicative of a child's level of nutrition over a 
period of time. Height, unlike weight, does not immediately respond to ill-health or 
shortage of food intake. The weight of a child, relative to his or her height, is an index 
of the current state of the child's nutrition (Beaton et al., 1990:7). In this thesis, the term 
'height' is used to refer to both recumbent length (for children measured while lying 
down) and stature (for those measured in standing position) following the definition of 
Dibley, Staehling et al. (1987:750).
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Method of analysis and data presentation
Anthropometric data are presented either as centiles, percentage of the reference 
median, or as standard deviations from the median (SD score). The centiles are useful 
if most of the measurements are within the centile ranges and there is some level of 
skewness. However, the centile method of presentation cannot adequately characterize 
extremes of variation, and cases that lie outside the range of the reference population 
cannot be accurately classified. In many Third World countries, a substantial 
proportion of children are likely to fall outside the centile range of the reference 
standard. Data used in this study show that many children were outside the normal 
range for height-for-age. Figure 5.1 presents the comparison of the expected normal 
distribution curve of the NCHS/WHO population and the observed curve in the ODHS 
data. The majority of the children are on the negative side of the scale height-for-age1. 
The overall mean Standard Deviation (SD) score is -1.02 for height-for-age and -0.37 
for weight-for-height.
In a population where many cases are likely to fall outside the range of the reference 
median, it is recommended that multiples of the standard deviation of the reference 
population be used in presenting height-for-age and weight-for-height data (Waterlow et 
al., 1977:494; Graitcer et al., 1981:292). The same applies to populations which could 
be characterized as moderately malnourished. Given the apparent tilt of the distribution
1 A recent methodological innovation that has the potential to cope with the problem of skewed 
distribution from the reference population and circumvent the dificulties created by the use of 
different cut-off points in various studies has just been published (Bohning et al., 1992). The 
method, termed ABC (area between curves) method, could not be used in this study because the 
analysis was completed before the publication was available.
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Fig 5.1: Comparison of observed SD-scores for height-for-age and 
weight-for-height among Ondo State children with NCHS/WHO
reference
SD-Scores
H e ig h t- fo r -A g e ------------Weight-for-Height..............International
Reference
Source: 1986-1987 ODHS data (children's file subset), and Ministry of Health (1989).
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of ODHS children towards the negative side of the scale, they could be characterized as 
mildly undernourished. Hence, the presentation of the data in this study will be in 
standard deviation from the reference median.
In the present analysis, the reference used (NCHS/WHO) has been recommended as 
meeting all set criteria for international comparison of anthropometric measurements by 
the WHO expert group (WHO, 1983:61). The formula for calculating standard 
deviation score (referred to in this chapter as SD-score or Z-score) is given by WHO 
(1983:24) as
(Individual's value) - (median value of reference population)
Standard deviation of reference population
The median is used for the calculation of the standard deviation score because in the 
continuum of Z-scores from -x to +x, zero is the midpoint or the 50th centile. In a 
normal distribution (Gaussian) curve, the mean and the median are approximately the 
same. The anthropometric data for the NCHS reference population had been 
normalized by the Center for Disease Control (CDC) and these normalized growth 
curves have been used worldwide since 1978 both to monitor the growth of children and 
to assess the nutritional status of populations of children from surveys (Dibley, Goldsby 
et al., 1987:737). The above formula gives a comparison of where an individual's 
anthropometric value falls relative to the reference population. If a child's standard 
deviation score for either weight-for-age, height-for-age or weight-for-height is less 
than, or equal to, -3.00, the child is considered severely underweight, severely stunted 
or severely wasted. A child with a standard deviation score between -2.99 and -2.00 is 
considered moderately stunted or wasted (Graitcer et al., 1981:293). A standard 
deviation score that falls between -1.99 and -1.00 indicates mild undemutrition. Above 
the -1.00 SD-score, the child is considered normal.
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Age grouping
The accuracy and interpretation of height-for-age as an index of nutrition depend, to a 
large extent, on the recorded age of the child (Binns, 1985:123). Causes of growth 
failure in children are age-specific (Beaton et al., 1990:5). Ideally in the measurement 
of age-related anthropometric indicators, age should be obtained through birth 
registration or clinical records. Unfortunately, in many parts of the Third World, births 
are not registered and where birth registration exists, the coverage is poor.
For example, in a situation where age data are not routinely collected and birth 
certificates are not available, WHO (1983:19) suggests that age-related anthropometric 
data be presented in months as follows: 0-5, 6-11, 12-23, 24-47, 48-71, 72-95, 96-119. 
In the ODHS, anthropometric data were not collected on children aged 0-5 months and 
those aged above 36 months. Ages in this analysis are classified in six-month intervals 
to allow for a closer observation of various patterns in the child's nutritional status as it 
grows older. This is a slight variation of the recommendation by Waterlow et al. 
(1977:491). Vahlquist (1979:154) refers to children aged 6-11 months as older infants 
whose food consists of human milk with a gradual addition of solid and semi-solid 
supplementary foods. Between the ages of 12 months and 36 months, most children are 
weaned and weaning foods are available to the child according to local conditions, 
socio-economic status and culture. The mean duration of breastfeeding in Ondo State 
was 18 months in the ODHS data (Ministry of Health, 1989:17).
The focus of analysis in this chapter is on children between ages six months and 36 
months who were measured between September 1986 and January 1987 during the 
1986-1987 Ondo State Demographic and Health Survey (ODHS). As part of the 
survey, data on weight and recumbent length (henceforth referred to as height) of 
children between age six months and 36 months were collected. Originally, the data file 
was part of the women's file; to make analysis easier, a child-file was created as a subset 
of the mother file. The child file contained about 1600 children, and is the primary 
source of the data for this chapter. Some citations from a recent micro-level qualitative
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study (EAMS1 and EAMS2) are included to add socio-economic and cultural context to 
the observed pattern in the survey data.
Anthropometric measurements in their raw (uncoded) forms are continuous numbers. 
They, as well as the individual Z-scores are therefore, amenable to regression methods and 
multiple classification analysis. In the analysis that follows, means and variances of the 
height-for-age and weight-for-height data are calculated using the one-way analysis of 
variance method of the Statistical Package for Social Sciences (SPSS-X). The 
significance of the F-statistics for between-group differences in the analysis of variance of 
the observed means are presented while those for within-group and test of linearity, which 
are not essential for the purpose of this thesis, are not reported. A multivariate analysis 
using multiple regression techniques is also presented below.
RESULTS AND DISCUSSION 
Nutrition status in Ondo State
Figure 5.2 presents an overview of the nutritional situation among Ondo State children. 
Malnutrition as used in the Figure is as follows: children categorized as severely 
malnourished are those having -2 SD or less for wasting and stunting, moderately 
malnourished children are those having -1 SD in wasting and other degrees of stunting, 
mildly malnourished ones have normal weight-for-height but some degrees of stunting; 
and children with normal growth have normal weight-for-height and normal height-for­
age. This classification procedure indicated about 70 per cent of children in Ondo State 
aged 6-36 months had one level of malnutrition or another. At the two extremes, about 
29 per cent of the children were of normal growth (neither wasted nor stunted), while 
about 2 per cent of the children were severely malnourished. The smallness of the 
proportion that was severely stunted and wasted is related to the small proportion of those 
that were wasted. About one-third of the children (30 per cent) were severely stunted or 
short for their age, compared to only 6 per cent that were
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severely wasted, implying that the proportion severely stunted and wasted cannot 
exceed 6 per cent. In any case, given the largeness of the proportion of children with 
one level of malnutrition or another, it is necessary to examine its determinants. This is 
done in the next section.
Fig. 5.2: Degree of malnutrition among Ondo State children,
1986
2%
51%
Ü  Normal growth □  Mild I  Moderate □  Severe
Source: 1986-1987 ODHS data (children's file subset).
Socio-economic determinants of nutritional status
The relationships between socio-economic background and nutritional status have often 
been observed (Chen, 1979:58). Stunting in particular is prevalent in poverty situations, 
where it reflects poor environment, predicts the risk of mortality among children under 
two, and has a slow rate of change (Zerfas, 1991:104). In this section, the relationship 
between nutritional status (indicated by height-for-age and weight-for-height) and 
maternal education, place of residence, and household possessions is examined (Tables 
5.1 -5.4).
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Table 5.1 Percentage distribution of children according to degree of stunting 
and wasting and mother's education, Ondo State, 1986-87
Background Severe Moderate Mild Normal Mean
characte- S.D
ristics -3.00 -2.00 -1.00 0.00 + score
International No. of
reference percentages 0.6 1.7 13.6 84.1 children
Stunting a
No schooling 13.2 19.2 30.5 37.1 -1.08 652
Primary 11.4 19.1 29.8 39.7 -1.02 517
Secondary + 9.7 15.6 30.5 44.1 -0.91 347
F = 3.3, degrees o f freedom (df) = 2, P < 0.05
Wasting a
No schooling 0.9 5.7 26.7 66.7 -0.41 652
Primary 0.4 5.6 24.0 70.0 -0.36 517
Secondary + 0.4 4.3 20.5 74.9 -0.30 347
F = 3 5 , d f -  2, P < 0.05
Source: ODHS data tape (Children's file subset).
Note: a Severely stunted (height-for-age) or severely wasted (weight-for-height)
children are those whose SD score is less than -2.99; moderately stunted or 
wasted are those with SD score between -2.99 and -2.00; mildly stunted or 
wasted are those with SD score between -1.99 and -1.00. Above this point 
(or from -0.99 upwards), children are considered normal.
F-statistic reported is for variation between groups in the analysis of variance 
table.
Maternal education
Table 5.1 shows that the degree of wasting and stunting among children varied 
significantly by levels of mothers' education. The overall measure of variation, mean 
SD-scores of children's height-for-age and weight-for-height, indicated that degree of 
stunting and wasting among children declined as mothers' level of education increased, 
although the absolute level of difference is actually small. About one-third of children 
of women with primary or lower education were in the severely or moderately stunted 
category while the proportion was only one-quarter among children of women with 
secondary or higher education. The pattem of association of stunting and wasting with 
mothers' education was similar even though the levels were different.
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Further analysis of the relationship between maternal education and nutritional status 
was carried out by categorizing the children into different levels of malnutrition using 
the same criteria that were defined in the preceding section. There is no difference 
across the educational categories in the prevalence of mild and severe malnutrition 
(Figure 5.3), although moderate malnutrition varied inversely with maternal education 
and the proportion of children in the normal (not malnourished) category is positively 
associated with education.
Fig. 5.3: Degree of malnutrition according to mothers' level of 
education, Ondo State, 1986.
Severe Moderate Mild Not
Malnourished
Degree of malnutrition
O  No Educ 
^  Primary 
I  Secondary+
Source: 1986-1987 ODHS data (children's file subset).
An observation was made on the relationship between mothers' education and childhood 
malnutrition, which is relevant to a point made in Chapter 3 about mothers' education 
and infant mortality. The inverse relationship that was not shown between infant 
mortality and mothers' education in Table 3.1 (Chapter 3) was found between maternal 
education and wasting or stunting (Table 5.1). However, to further analyse the data in 
Table 5.1, the category of secondary or higher education was separated into secondary 
and higher. It was then clearly observed that the proportionate distribution of all 
degrees of stunting did not substantially vary by education except among those with
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higher education (Figure 5.4). This indicates that the main source of variation in the 
first panel of Table 5.1 is children of mothers with higher education. This finding is 
consistent with what was found in the relationship of infant mortality with education 
(Chapter 3), that mothers with secondary education were responsible for the awkward 
pattem of relationship between mothers' education and infant mortality. The finding in 
Figure 5.4 and the earlier observation in Chapter 3 seem to show that children of 
secondary school graduates in the ODHS data had a real health disadvantage.
Mother's education has received much attention as a crucial variable in child survival. 
Caldwell (1979:409) noted that intra-household food distribution in tropical Africa by 
type and amount tended not to favour women and children. However, it was also noted 
that educated mothers were able to 'change a range of feeding and child care practices' 
at no extra cost to the household (Caldwell, 1979:409); this ability would be an 
immense asset to child health and nutrition in Africa. According to Caldwell 
(1979:412), the household with an educated mother becomes child-centred in the 
distribution of scarce health care resources. As was reviewed in Chapter 1, a study of 
Yoruba children in Ilorin, Nigeria, found that 61 per cent of the 250 malnourished 
children aged between six months and 36 months belonged to mothers who had no 
formal education while only 7 per cent belonged to women with post-primary education 
(Fagbule, 1990:8). The study by Morley et al. (1968 cited in Moodie 1982:388) found 
that undernourished children in a Yoruba community of Imesi-Ile, Nigeria, were 
children of illiterate landworkers subjected to traditional ways of childrearing; these 
children received supplementary feeding earlier in life, and were born to mothers who 
were low in weight, and exhausted by toil, repeated childbearing, lactation and poverty. 
Mothers of such children also received little or no financial assistance from their 
husbands or family members. These findings point to early introduction of 
supplementary feeding coupled with a lack of adequate financial resources as correlates 
of child undernutrition. As has been shown in Chapter 4 with data from a micro study, 
lack of adequate financial support from husbands tends to be prevalent among
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secondary school graduates in the area of study. This might combine with the urge to 
give modem food to their children to cause malnutrition.
Place of residence
The ODHS data also show that children of rural women were significantly shorter and 
thinner than their urban counterparts (Table 5.2). More than one-third of rural children, 
compared to less than one-quarter of urban children, were severely or moderately 
stunted. In the second panel of Table 5.2, about two-thirds of the children of rural 
women had normal weight-for-height, compared to about three-quarters of the children 
of urban women.
Table 5.2 Rural-urban differentials in the percentage distribution of children 
according to degree of stunting and wasting, Ondo State, 1986-87 (row
percentages)
Background
character­
istics
Severe
-3.00
Moderate
-2.00
Mild
-1.00
Normal 
0.00 +
Mean
S.D
score
International 
reference percentages 0.6 1.7 13.6 84.1
No. of 
children
Stunting
Rural 13.7 21.1 27.7 37.5 -1.11 848
Urban 9.4 14.8 33.5 42.2 -0.91 668
F -  13.6, degree of freedom (df) = 1, P < 0.0005
Wasting
Rural 0.7 6.4 26.5 66.4 -0.41 848
Urban 0.4 4.0 21.6 74.0 -0.31 668
F = 10.8, df= 1,P <0.0001
Source: ODHS data tape (Children's file subset).
The analysis of the rural-urban differentials in the prevalence of malnutrition showed no 
significant difference in mild malnutrition, although the nutritional status of urban 
children was slightly better than that of rural children (Figure 5.5). Given that urban 
areas are likely to contain more educated and higher-income people, whose children are 
supposed to have better access to modern health services, urban children are expected to
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have better nutritional status. The lack of a significant difference might be a reflection 
of falling income in urban households that characterized the period of economic 
recession in Nigeria.
Data from the Federal Office of Statistics (Nigeria) indicated that, between 1981 and 
1985, rural household income fell by 27 per cent compared to a 50 per cent fall in urban 
households headed by a wage earner (Collier, 1988:778). This indicates that living 
conditions deteriorated in Nigeria generally in the period under consideration and, by 
affecting urban areas more, may have helped in narrowing the rural-urban gap. Such a 
deterioration of living standards could have a negative consequence on the health of 
young children especially in a country, like Nigeria, where artificial milk 
supplementation begins very early. A fuller discussion of the health consequences on 
children's nutritional status of using artificial feeding methods is provided later in this 
chapter under breastfeeding.
Fig 5.4: Prevalence of stunting according to mothers’ 
education, Ondo State, 1986.
ÜJ
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H  Not stunted
Source: 1986-1987 ODHS data (children's file subset).
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Fig. 5.5: Rural-urban differentials in the degree of 
malnutrition, Ondo State, 1986.
Severe Moderate Mild Not
Malnourished
Degree of malnutrition
Source: 1986-1987 ODHS data (children's file subset).
Household possessions
Possession of some important household items — television, refrigerator, radio, and 
electricity — was used as an indicator of household economic status, of consumption 
and of modernization. The procedure followed to compute the indicator has already 
been discussed in Chapter 3. The assumption is that a family that possessed all of these 
items would have a higher quality of life than a family with none or just one of them. 
Tables 5.3 and 5.4 present data on the relationship between the possession of these 
household items and the prevalence of stunting and wasting among children.
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Table 5.3 Distribution of children according to their degree of stunting and 
wasting and household possessions, Ondo State, 1986-87 (row percentages)
Severe Moderate Mild Normal Mean
S.D
-3.00 -2.00 -1.00 0.00 + score
International 
reference percentages 0.6 1.7 13.6 84.1
No. o 
childrei
Stunting (Height-for-Age) 
Television
No 13.9
Yes 5.2
F = 28.6, df= 1,P <0.0001
Refrigerator
No 13.4
Yes 3.0
F = 22.1,df = 1,P <0.0001
Radio
No 15.0
Yes 9.9
F = 4.4, df= 1,P <0.05
Electricity
No 14.5
Yes 8.6
F= 14.9, df= 1, P< 0.0005
19.8
13.9
18.9
15.2
19.0
17.9
19.6
16.8
29.0
34.5
29.5
34.6
26.5
32.7
28.9
32.0
37.3
46.5
38.1
47.3
39.5
39.6
37.0
42.6
- 1.10
-0.78
-1.08
-0.74
-1.09
-0.98
- 1.12
-0.91
1149
368
1280
237
574
943
820
697
Wasting (Weight-for-Height)
Television
No
Yes
F = 3.0, df -  1, P > 0.05
Refrigerator
No
Yes
F =  3.6, df  =  1, P > 0.05
0.6
0.5
0.6
0.4
Radio
No 1.0
Yes 0.3
F = 14.6, df= 1, P< 0.0005
Electricity
No 0.7
Yes 0.4
F = 13.3,df= 1,P <0.0005
5.7
4.6
5.6
4.2
5.9
5.1
6.6
4.0
25.3
21.2
25.1
20.3
29.6
21.1
26.8
21.4
68.4
73.6
68.7
75.1
63.4
73.5
65.9
74.2
-0.38
-0.32
-0.38
-0.30
-0.45
-0.32
-0.42
-0.31
1149
368
1280
237
574
943
820
697
Source: ODHS data tape (Children's file subset).
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Table 5.4 Percentage distribution of children according to the degree of
stunting and wasting and the number of household items possessed, Ondo State,
1986-87 (row percentages)
Severe Moderate Mild Normal
Mean
S.D
-3.00 -2.00 -1.00 0.00 + score
International No. of
reference percentages 0.6 1.7 13.6 84.1 children
Stunting (Height-for-Age)
Number of items possessed 
None to one 14.2 20.0 28.9 36.8 -1.12 913
Two to three 11.5 16.5 31.3 40.6 -0.99 399
All four 1.5 14.1 34.6 49.8 -0.67 205
F = 16.3, df= 2, P <0.0001
Wasting (Weight-for-Height)
Number of items possessed 
None to one 0.8 5.8 27.2 66.3 -0.41 913
Two to three 0.3 5.5 20.3 73.9 -0.32 399
All four 0.5 3.4 19.5 76.6 -0.28 205
F = 5 .6 ,d f= 2 ,P  <0.005
Source: ODHS 1986-1987 data tape (Children's file subset)
Television. There was no significant difference in the degree of wasting between 
children in households with and without a television (TV) set (Table 5.3). However, the 
prevalence of severe stunting among the children of mothers in households without a 
TV set was almost thrice those in households with a TV set (Table 5.3). A third of the 
children in households without a TV set were stunted compared with about one-fifth 
among those whose households had one. Households with television sets were more 
likely than those without one to be under media influence and hence have more access 
to advertisement of public health programs like immunization, emergency relief 
measures during outbreaks of epidemics and health awareness campaigns. Such 
households are likely to have a better exposure to programs targeted at mothers on how 
to take good care of their children. An example of such programs on TV in Ondo State
181
is The Family Doctor' series that discusses family health problems and how to deal with 
them.
Although the open nature of the Yoruba society permits mothers living in households 
without a television set to have access to televised programs if there is a set in the 
neighbourhood, and although Ondo State had in the past established community 
television viewing centres in some parts of the state, the kind of television program 
many women are motivated to watch in the neighbourhood tends to be limited to 
popular dramas and comedies. This implies that the health benefits of such access to 
child health is minimal. Moreover, frequent electricity blackouts (see Arimah, 1993:67) 
and periodic absence of farmers from towns often make it difficult for televised 
programs to reach the whole population. Finally, the fact that stunting, an indicator of 
prolonged exposure to undemutrition, was significantly associated with possession of a 
TV set, while wasting, an indicator of acute malnutrition, was not suggests that TV was 
a proxy for overall economic well-being.
Refrigerator. The difference in the prevalence of wasting between households with a 
refrigerator and those without was not significant at the 0.05 level. However, the 
relative risk of children having severe stunting in households without a refrigerator was 
4.5 times that in households with one. Although the number of children in households 
with a refrigerator is fairly small, very few of these children had chronic malnutrition 
(indicated by stunting). About 80 per cent were either normal in height-for-age or 
mildly stunted (Table 5.3).
Refrigerators protect fresh foods from early decay, contamination and loss of freshness. 
Unfinished cooked food items can be similarly protected. Thus, the health and 
nutritional advantages of the use of refrigerators cannot be over-emphasized. For 
example, children can get diarrhoea by ingesting contaminated, usually left-over, food; 
infections and gastroenteritis then reduce metabolism thereby creating a synergy that 
produces severe malnutrition. Hence, children in households with a refrigerator could 
be expected to have better nutritional status: first because of the probably higher socio-
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economic status and higher purchasing power of the household, and secondly because 
of less frequent episodes of diarrhoea.
However, in a tropical country like Nigeria, the demand for cold drinks is very high and 
people may buy refrigerators for keeping cold drinks, ice water and iced creams. 
Consequently, the refrigerator is often not used for food preservation at all. Secondly, 
frequent power failure may cause food items in the refrigerators to deteriorate. In any 
case, it could be assumed that the household that has enough money to buy a 
refrigerator (for whatever reason) could conveniently afford to feed its young children 
adequate diets.
Radio. The difference between the proportion of children that were severely stunted in 
households with a radio and those without one is small (5 per cent) but significant, and 
there is no difference in the proportion of these children with normal height-for-age 
(Table 5.3). The data also show that 62 per cent of the children were bom in 
households with a radio. This proportion is more than double those in households with 
a television set. A very small proportion of the children were severely wasted, although 
it was higher among those who had no radio and was highly significant. The children in 
households with a radio were 16 per cent more likely to have normal weight-for-height 
than those in households without a radio. This might not be unconnected with the fact 
that many more children were born in households without electricity coupled with the 
fact that a television set is more expensive than a radio. Radios have long been 
available to the people in this region. The broadcasting stations in the region where 
Ondo State is located in Nigeria were among the first to be established in Africa. 
During the early days of broadcasting in the region, when rediffusion sets were 
distributed from this radio station to many parts of the region through wired 
connections, people in the neighbourhood usually gathered to listen to evening news, 
advertisements and similar interesting programs in the Yoruba language. With the 
availability of wireless sets and mass disconnection of rediffusions, more and more 
households continue to purchase radio sets and tape recorders, although their interest
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tends to be in music and news. This means that many people listen to the broadcasts on 
other issues, including health, as they tune in to listen to music, news, slogans and 
jokes: for example, road safety slogans, jokes about a woman who loved dresses more 
than her children's health, a house without a toilet, and a man disturbing neighbours 
with loudspeakers. These jokes and slogans have been so much reiterated that they 
become commonplace in Yoruba areas; and, for these reasons, many people love to 
have a radio if they can afford to buy one. It may be then that those households without 
a radio are very poor. This may explain why radio is significantly associated with 
children's stunting and wasting.
Electricity. The presence of electricity in the household is highly significant as a 
covariate of both stunting and wasting (Table 5.3). Having electricity connected to a 
house is not necessarily a measure of economic status, but it may indicate some element 
of modernization and encourage the use of radio, television and refrigerator. It could 
also be an indirect measure of place of residence since many rural areas had no 
electricity, except for the few families who could afford to buy private generator plants 
(Arimah, 1993:64-67).
Number of items possessed. Table 5.4 examined the relationship between children's 
nutritional status and the number of items (TV, refrigerator, radio, and electricity) 
possessed by the household. The percentage of severely and moderately stunted 
children decreased as the number of household items possessed increased. This 
association was significant. Households with one or none of the items were 9.5 times 
(14.2/1.5) more likely to have severely stunted children than those with all of the items.
When the degree of malnutrition was examined according to the number of household 
items possessed, it was observed (Figure 5.6) that none of the children in households 
with all four items had severe malnutrition and those households with all four items had 
the highest proportion of children with neither wasting nor stunting.
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Though the procedure followed here to approximate household wealth may not be a 
perfect measure of household economic status, it seems that households with electricity, 
radio, television and refrigerator were almost certainly higher in status than households 
with none or only one of these items. The results in Table 5.4 suggest that this measure 
of household status captures some of the social conditions of the children.
Fig. 5.6: Degree of malnutrition according to the number of 
household items possessed, Ondo State, 1986
None-one
Two-three
I  All four
Severe Moderate Mild
Degree o f  malnutrition
Not
Malnourished
Source: 1986-1987 ODHS data (children’s file subset).
Demographic determinants of nutritional status
The variables examined here include mother's current age, child's age and type of birth 
(whether the child was a singleton or twin). Mothers' current age is used in this section 
rather than maternal age at childbirth because the latter relates more to the past which 
may have little relevance to a child's current nutritional status. The results for the 
degree of stunting and wasting are presented in Table 5.5 according to mothers’ current 
age in five yearly groups.
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Table 5.5 Distribution of children according to degree of stunting and wasting, 
and mothers' current age, Ondo State, 1986-87 (row percentages)
Severe
-3.00
Moderate
-2.00
Mild
-1.00
Normal 
0.00 +
Mean
S.D
score
International No. of
reference percentages 0.6 1.7 13.6 84.1 children
Stunting (height-for-age)
Mothers' current age (years)
15-19 21.2 17.3 34.6 26.9 -1.33 52
20-24 10.5 16.0 31.1 42.5 -0.95 219
25-29 12.8 17.3 30.7 39.2 -1.04 375
30-34 8.7 19.3 30.7 41.3 -0.96 378
35-39 10.3 19.9 30.1 39.7 -1.01 272
40-44 14.5 20.4 21.7 43.4 -1.06 152
45-49 20.6 16.2 39.7 23.5 -1.34 68
F = 2.4, df= 6, P < 0.05
Wasting (weight-for-height)
Mothers' current age (years)
15-19 3.8 9.6 32.7 53.8 -0.63 52
20-24 0.9 3.7 26.5 68.9 -0.37 219
25-29 0.0 4.8 24.8 70.4 -0.34 375
30-34 0.8 5.3 21.2 72.8 -0.34 378
35-39 0.7 6.3 22.1 71.0 -0.37 272
40-44 0.0 4.6 28.9 66.4 -0.38 152
45-49 0.0 8.8 25.0 66.2 -0.43 68
F = 1.9,df=6,P <0.1
Source: ODHS 1986-1987 data tape (children's file subset).
Mother's current age. The last column in the first panel of Table 5.5 shows that there 
were very few births in the lowest and the uppermost categories of mothers' current age. 
These births tended to be highly represented in the severely stunted category and to 
have low representation in the well nourished group. About three-quarters of the 
children of mothers currently aged 15-19 and 45-49 were at least mildly stunted. 
Generally, the distribution of the severely stunted children by mothers' current age 
tended to follow a U-shaped pattern with a slight rise at ages 25-29. The percentage 
distribution of the children in the normal height-for-age group tended to be inverted U-
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shaped, climbing from 27 to 43 and then dropping back to 23. This same pattern is 
approximately true if the mean SD score is examined for both stunting and wasting. 
There was however no significant association between wasting and mothers' current age 
(Table 5.5).
The reasons why women in the two extremities of the age groups have stunted children 
are likely to be similar to the reasons why they have higher infant mortality. They 
include low birthweight, scarcity of childcare resources and inadequate use of health­
care services. It is likely that a young woman who married early came from a low 
socio-economic background, married a husband from a similar background and had no 
adequate preparation for married life. Causes of stunting among the children of women 
in the uppermost age group include maternal depletion, low birthweight, sibling 
competition and traditional health-care practices. As reported in Chapter 2, most of the 
illiterate women are in the upper age brackets. They were more likely to be ill- 
informed about good nutritional practices, more likely to rear children according to the 
more traditional pattern, and perhaps poorer. As a result, their children may have 
suffered more from repeated episodes of diarrhoea and the negative effects this would 
have on nutritional status, given the synergistic effects of malnutrition and infection.
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Table 5.6 Distribution of children by degree of stunting and wasting and
according to child's age, type of birth and diarrhoea attack, Ondo State, 1986-87
(row percentages)
Severe
-3.00
Moderate
-2.00
Mild
-1.00
Normal 
0.00 +
Mean
S.D
score
International 
reference percentages 0.6 1.7 13.6 84.1
No. of 
children
Stunting (height-for-age) 
Age of the child (months)
06-11 2.0 8.7 28.3 61.0 -0.43 346
12-17 6.5 17.6 36.5 39.4 -0.85 340
18-23 15.2 23.6 28.9 32.3 -1.20 263
24-29 11.1 28.1 31.2 29.6 -1.16 253
30-36 26.0 17.5 26.3 30.2 -1.35 315
F = 2.4,df=6,P <0.05 
Type of birth
Singletons 10.8 18.6 30.5 40.1 -1.00 1434
1st of twins 24.4 14.6 24.4 36.6 -1.27 41
2nd of twins 34.1 12.2 29.3 24.4 -1.56 41
F= 72 , d f = 2 ,P  <0.001 
Wasting (weight-for-height)
Age of the child (months)
06-11 0.3 4.0 25.4 70.2 -0.27 346
12-17 0.6 8.5 32.4 58.5 -0.49 340
18-23 0.8 6.8 27.0 65.4 -0.36 263
24-29 0.4 5.5 18.6 75.5 -0.27 253
30-36 1.0 2.2 16.8 80.0 -0.18 315
F = 2.0,df=6,P <0.1 
Type of birth
Singletons 0.4 5.3 23.9 70.4 -0.36 1434
1st of twins 2.4 7.3 36.6 53.7 -0.59 41
2nd of twins 4.9 4.9 26.8 63.4 -0.51 41
F = 3.9,df=2,P <0.05
Recent experience of diarrhoea 
Had diarrhoea 0.0 17.9 27.4 54.7 -0.63 95
No diarrhoea 0.7 4.5 24.0 70.8 -0.35 1298
F = 18.6, elf = 1,P <0.0001
Source: ODHS 1986-1987 data tape (children's file subset).
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Child's age. Children's height-for-age as shown in Table 5.6 tended to deteriorate as 
the children grew older and wasting was most severe among children aged 12 to 23 
months. The highest proportion of children with normal height-for-age was in the ages 
6-11 months. The proportion of severely wasted and stunted children increased with 
age, reaching the peak between ages 18 and 24 months, after which it dropped sharply 
(Figure 5.7). This is the usual pattern. The ages 12-23 months are those within which 
weaning occurs, exposing the child to the risk of diarrhoea and associated malnutrition. 
Beaton et al. (1990:5-6) observe that from about age five months to 24 months, weaning 
practices and exposure to infection have a major effect on the nutritional status of a 
child (breastfeeding is examined in detail below). This is probably why Costello 
(1989:1482) described the period between weaning and 24 months of life as the most 
vulnerable period for a child's developmental impairment. After this age, children tend 
to gain weight fast but continue to lag behind in height. Given the universality of 
breastfeeding in societies like that of the Yoruba, it is unlikely that differences in 
recumbent length will become conspicuous in the first few months of life. As a child 
enters the weaning phase, the probability of frequent infection, diarrhoea and so on 
increases. Mosley (1989:277) has noted that growth faltering usually begins after 
weaning and is associated with multiple episodes of infection, primarily of the gastro­
intestinal and respiratory systems.
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Fig. 5.7: Age distribution of severely wasted and stunted 
children in Ondo State, 1986.
2  20 -
fc 15 -
12-17 18-23 30-36
Age (in months)
Source: 1986-1987 ODHS data (children's file subset).
Type of birth. The results in Table 5.6 also indicate a significantly higher degree of 
stunting and wasting among twins than singletons and that the ordering of twins is 
important. The mean SD-score of height-for-age increases from singleton to first of 
twins and second of twins. About one in every four twins was severely stunted 
compared to one in ten of singletons. About 30 per cent of singletons were wasted, but 
the proportion was 46 per cent among the first of twins and 36 per cent among the 
second of twins.
Studies on twinning rates have indicated that the Yoruba have one of the highest 
twinning rates in the world (Nylander, 1978:35; Blumer, 1970:89). Twins have been 
found to start life smaller and face intense competition for child-care resources, physical 
and material (Morley, 1973:97). A US study found among all live births occurring from 
1983 to 1984 that twins were more likely to be low-birth weight and premature babies 
than singletons; about 48 per cent of white and 63 per cent of black infants weighed 
below 2.5kg at birth (Fowler et al., 1991:17). The study also found that the first of 
twins was slightly heavier than the second.
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In the in-depth interview that was conducted as part of the complementary micro study 
in Ondo State, the two mothers of twins that were interviewed reported that they did not 
treat their twins differently from each other. They said that it was customarily wrong to 
do so. Yoruba custom prescribes that twins were to be treated equally by their parents: 
they were to be fed the same way and clothed the same way. If one of the twins died, 
an effigy was to be carved as a replacement and some of the treatment accorded the 
living one would be given to the effigy as a form of recognition. Twins had periodic 
parties during which children in the locality were invited to the house of the twins and 
fed. All these special treatments were to ensure that the twins would bless (or reward) 
their parents by surviving, a covert recognition of their high mortality rate. In fact, the 
appellation given to twins in the community revealed that they were usually small 
babies: twins were Winiwini loju oroguti, eji woro loju iya e : 'rival co-wife describes 
them as too skinny, but the mother thinks her twins are wonderful'. Perhaps the co-wife 
was more objective than the mother.
Diarrhoea. The data were examined to see whether children who had diarrhoea in the 
two weeks preceding the survey had significantly higher prevalence of wasting. The 
prevalence of moderate-to-severe wasting among diarrhoeic children was about three 
times that among those who had no diarrhoea. Diarrhoea in the two weeks before 
survey date was more relevant to wasting than stunting. Such a diarrhoea could not 
cause low height-for-age, and so the result, which also shows no significant 
relationship, was not shown in Table 5.6.
The synergy between infection and malnutrition has long been recognized (Rowland, 
Cole and Whitehead, 1977). When infection occurs, there is usually a negative nitrogen 
balance in the body as a result of increased adrenocortical activity and anorexia 
(Burman, 1982:46) and because energy intake is reduced below the required level. The 
malnutrition is exacerbated in the case of diarrhoea by increased faecal-protein loss. 
Moreover, diarrhoea leads to increased loss of water in the body which in turn results in 
weight loss even though rehydration is restored quickly during (or after) recovery. In a
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study of Malumfashi in northern Nigeria, Tomkins (1981:861) observed that wasting in 
children was significantly related to diarrhoea attack and that the duration of each 
episode of diarrhoea was 79 per cent longer in wasted than in normal children. The 
prolonged duration of diarrhoea was attributed to impaired resistance to enteric 
pathogens. This finding also agreed with that in rural Gambia by Rowland et al. (1977), 
that a child grew less in both height and weight when it was frequently exposed to 
diarrhoea attack. Child-rearing practices observed in Ondo State that could precipitate 
frequent diarrhoea attacks are discussed below under findings from the micro study.
Childhood nutritional status and breastfeeding
Feeding practices are an essential component of nutritional status among children. 
Breastfeeding has long been linked to the nutritional status of under-five children. 
Annegers (1972:213) noted that the extent of protein-calorie malnutrition in children is 
a reflection of the duration of breastfeeding, the calorie and protein content of 
supplementary foods and the pathological environment during the first four years of 
life. Containing all the nutrients that a child needs in the right proportion and 
temperature, mother's breastmilk is naturally nutritionally adequate for the child in the 
first few months of life. It also contains some immunological agents that protect the 
child against gastro-intestinal infections and its storage is clean (VanLandingham et al., 
1991:131; Mata et al., 1976:315).
In Ondo State, the proportion of severely stunted children increased significantly with 
breastfeeding duration, the pattern that is also shown by the mean SD-score. The 
relative risk of severe stunting among children who were breastfed for 19-24 months 
compared to those breastfed for 0-6 months was 3. The pattern of mean SD-score was 
inverted U-shaped for wasting and the association was not significant.
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Table 5.7 Distribution of children's level of stunting and wasting according to 
duration of breastfeeding, Ondo State, 1986-87 (row percentages)
Severe Moderate Mild Normal
Mean
S.D
-3.00 -2.00 -1.00 0.00 + score
International No. ol
reference percentages 0.6 1.7 13.6 84.1 children
Stunting
Months of breastfeeding
0-6 6.2 9.3 24.1 60.5 -0.61 162
7-12 8.2 14.3 31.7 45.9 -0.85 638
13-18 15.0 23.3 31.8 29.9 -1.23 528
19-24 18.7 32.5 28.5 20.3 -1.50 123
24+ 50.0 23.1 19.2 7.7 -2.15 26
F = 33.8, df =4, P <0.0001
Wasting
Months of breastfeeding 
0-6 0.6 1.9 24.1 73.5 -0.30 162
7-12 0.6 5.2 24.8 69.4 -0.37 638
13-18 0.8 7.0 24.1 68.2 -0.40 528
19-24 0.0 4.9 24.4 70.7 -0.34 123
24+ 0.0 0.0 26.9 73.1 -0.27 26
F = 1.2, df -  4,P  > 0.1
Source: ODHS 1986-1987 data tape (Children's file subset).
Given all the advantages of breastfeeding to the health of the child, the inverse 
relationship between breastfeeding duration and severity of stunting is perhaps 
surprising. However, this is likely to be a reflection of inadequate calorie intake. In 
rural Gambia in West Africa, Whitworth, Cross and Morgan (1987) attributed 
malnutrition among children to inappropriate weaning food and unnecessary reliance on 
breastmilk beyond the age of six months. Victora et al. (1984) studied the factors 
associated with malnutrition in Southern Brazil in 1982 and found a surprising 
relationship between the length of breastfeeding and degree of stunting and wasting in 
children. The relationship remained even after controlling for possible confounding
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effects of age, sex and socio-economic variables. They surmised that the observed 
pattem was due to inadequate supplementary food or appetite-suppression in frequently 
malnourished children.
Breastfeeding usually provides complete nutrition for the child only during the first six 
months of life. A child who depends on breastmilk beyond age six months is unlikely 
to remain healthy and grow well (Underwood, 1985:195). Breastfeeding in the data 
analysed here does not imply full breastfeeding. Although the mean duration of 
breastfeeding reported in the Nigeria Demographic and Health Survey (NDHS) was 20 
months, 'only 2 percent of children under 2 months of age are fed only breastmilk' (FOS 
and IRD/Macro, 1992:107). In the ODHS data, the mean duration of breastfeeding is 
17 months with an average duration of full breastfeeding of 5.9 months. In the micro­
level fieldwork carried out in Ondo State in 1991, only one per cent were still being 
fully breastfed at the age of two months and about 70 per cent had started receiving the 
bottle at the age of one week. Abosede and Adesanya (1987:135) noted that the 
duration of exclusive breastfeeding was very short among their city-dwelling 
respondents and that 71 per cent of their respondents introduced early bottlefeeding 
because of the need to go to work.
Studies abound on the negative consequences of the early introduction of bottled milk 
to children in poor environments. One risk is that of inadequate bottlefeeding and 
overdiluting the bottle content. Meldrum and Di Domenico (1982:1249) cited the work 
of Orwell and Murray (1974) who estimated that no more than one-third of the 
recommended quantity of infant formula per feed was given to their sample of Ibadan 
children. The situation might have worsened in the 1980s because of the economic 
crisis. Isiugo-Abanihe (1989:63) notes that the rapid inflation and the cash squeeze in 
Nigeria under the structural adjustment program would combine with ignorance among 
many mothers to increase the likelihood that bottlefed children receive very inadequate 
nutrition. Osinusi and Oyejide (1987:9) also noted in their Ibadan study that most 
children under age 12 months were fed with a mixture of breastmilk and 'overdiluted
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infant formula or pap'. Inadequate nutrition lowers resistance to diseases and disease 
episodes would further reduce appetite.
Among the Yoruba of Nigeria, a review of various studies by King and Ashworth 
(1987:1312-1314) suggests that the duration of full breastfeeding has declined during 
the second half of this century. Although about 13 per cent of urban women had ever 
used artificial milk in 1953 (Jelliffe, 1953 in King and Ashworth, 1987:1312), the use of 
artificial milk became more commonplace from the 1960s; in the 1970s, the use of 
artificial milk intensified, but the degree of intensity was higher in urban than rural 
areas. The use of artificial milk for infants peaked around the sixth month of life after 
which it declined. The decline in the use of artificial milk means that children are then 
given local solids which may not be rich enough in nutrients, apart from possible 
unhygienic handling.
The rural areas of Nigeria, in spite of their poverty, were characterized by early 
introduction of bottlefeeding to children (Abosede and Adesanya, 1987:135). The 
consequences of the early introduction of bottlefeeding on the nutritional status of the 
child are likely to be negative in rural Nigeria. The widespread use of artificial milk in 
Nigeria was linked to
radio advertisements and visits by commercial nurses to clinics, a free milk
scheme for doctors' babies, and pamphlets, posters, calendars, etc..... In Nigeria,
by the late 1970s, there were over 40 brands of milk or milk-based products and 
11 brands of feeding bottles on the market... (King and Ashworth, 1987:1316).
The range of brands of milk in Nigeria must have increased over the years even though 
the ability to buy them has decreased in the face of declining economic prosperity that 
started in 1982.
In the section that follows, multiple regression models are used to assess the predictive 
and explanatory capacity of the variables examined in the analysis.
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MULTIPLE REGRESSION ANALYSIS
The dependent variables examined in this chapter (height-for-age and weight-for- 
height) are continuous variables. The continuous regressor variables of interest in the 
ODHS data include years of schooling, child age in completed months, mothers' age in 
single years, duration of breastfeeding and birth intervals. Other categorical variables 
were converted to dummy variables (Table 5.8). The multiple regression method has 
the form:
y = bQ + bjxj + b2 X2  + b3 X3  + ... + b^x^ (1)
where bg, bj, ... bj, are constants and xj, X2 , ... x^ are regressors that are assumed to 
have been measured without error.
The forward entry method was used to estimate the regression coefficients and variables 
that did not exhibit a significant predictive capacity (p < 0.05) in the current model were 
excluded in the final model. At the exploratory data analysis stage, a histogram of the 
standard residuals showed a number of outliers. These were discovered to be 'flagged 
cases' in the ODHS standard recode file. There were 15 such outliers. To prepare the 
data for the regression analysis, all were excluded (set to missing values) and, 
consequently, the histogram of the standard residuals showed a normal distribution 
curve. The multiple regression models were then applied to the data using the 
definitions of variables as shown in Table 5.8. In addition, given the curvilinear 
relationship between mothers' current age and the nutritional status of their children, a 
quadratic function of age (age^) was included as a variable in the regression model. For 
similar reasons, a quadratic function of child's age was also included in the model.
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Table 5.8 Definition of variables in the multiple regression models
Variables Range Value labels
Current age of mother (continuous) 15-49 Age in single years
Child's age (continuous) 6-36 Months
Preceding birth interval (continuous) 0-120 Months
Succeeding birth interval (continuous) 0-48 Months
Duration of breastfeeding (continuous) 0-45 Months
Type of birth (dummy) 0-1 0 = Singleton
1 = Twin
Type of toilet (dummy) 0-1 0 = None
1 = Flush/pit
Source of drinking water (dummy) 0-1 0 = Other
1 = Piped water
Diarrhoea two weeks before survey (dummy) 0-1 0 = Had diarrhoea
1 = No diarrhoea
Mothers' education (continuous) 0-25 Years of schooling
Husbands' education (dummy) 0-1 0 = None
1 = Educated
Place of residence (dummy) 0-1 0 = Urban
1 = Rural
Number of items possessed (dummy) 0-1 0 = None or one
1 = Two or more
Source: ODHS data tape (Child-file subset)
Table 5.9 presents the results of the regression analysis models only for those variables 
that were significant among the variables listed in Table 5.8. In both panels of the table, 
the following birth interval was a strong predictor of malnutrition among Ondo State 
children. This is rather surprising because the variable was not strongly associated with 
stunting or wasting at a bivariate level. At the same time, among all of the socio­
economic variables included in the multivariate models, only place of residence was 
significant in predicting wasting. However, the indices of environmental hygiene were
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significant. The results of all the variables in the models are presented in Tables 5a. 1 
and 5a.2 (Appendix 5).
Table 5.9 Multiple regression models estimating the coefficients of the
relationship between some background variables and SD-scores of height-for-age 
and weight-for-height, Ondo State, 1986
Variable Coefficients S.E. Significance (P)
Stunting
Diarrhoea -189.08 87.83 0.03
Mother's current age (squared) 0.06 0.03 0.03
Succeeding birth interval -3.90 1.73 0.03
Source of drinking water 
Unadjusted =0.13
Adjusted R^  = 0.11
63.47 19.36 0.001
Wasting
Type of toilet 38.43 12.64 0.003
Succeeding birth interval 3.44 1.10 0.002
Diarrhoea
Unadjusted R^  = 0.11 
Adjusted R^  = 0.10
-99.96 56.09 0.08
Source: ODHS data tape (children's file subset)
Table 5.9 shows that succeeding birth interval was significantly related to malnutrition 
among children in Ondo State. At the same time, source of drinking water and type of 
toilet, both of which are indicators of environmental sanitation, were, respectively 
significant predictors of stunting and wasting. Diarrhoea was also significantly 
associated with both wasting and stunting, which is probably a reflection of 
environmental hygiene. Other variables which were not significantly related to stunting 
and wasting in this analysis are presented in appendix 5 (Tables 5a. 1 and 5a.2). 
Unadjusted ranged between 11 and 13 per cent for both height-for-age and weight- 
for-height, indicating that the variables were able to explain only a little above one- 
tenth of the variations in the observed levels of stunting and wasting.
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CULTURAL CONCEPTS OF CHILDREN'S NUTRITIONAL STATUS:
FINDINGS FROM THE MICRO STUDY
The general picture that emerged from the above analysis of childhood nutrition in 
Ondo State is apparently that of stunted but not currently wasted children. In the 
opinion of McLaren (1982:88), any assessment of nutritional status ought to consider 
the factors that give rise to the observed nutritional status. Cultural practices are an 
important factor in nutrition (Brown, 1984). In a sense, food assumes symbolic value in 
society. What is eaten, how it is prepared, who eats what, in what order and on what 
occasion have taken on special meanings among different peoples (Chen, 1979:53). 
Thus, the factors which account for observable nutritional status in a child are 
interlocked and hydra-headed. They include the cultural and environmental context 
within which the child is raised (Moodie, 1982:35; Nabarro, 1983:19-20). Infant­
feeding methods, food taboos and cultural superfoods affect the health and nutrition of 
the child (Jelliffe, 1985:13). This section therefore tries to piece together some 
culturally relevant observations about the setting in Ondo State using data from the 
EAMS1 and EAMS2.
The findings presented are those that relate to feeding and are mainly results from in- 
depth interviews. During the in-depth interviews, which were conducted using an 
interview guide, women were asked their views about the stature of children they would 
prefer to have, and they showed preference for small but healthy children. One 
illustration that was given to me was that of a local fowl compared to an 'agriculturally- 
raised' fowl. The artificially-raised chickens, usually given manufactured poultry feeds, 
were bigger and fatter, grew faster, and laid more eggs but were weaker and more 
fragile and their meat and eggs were not tasty. On the other hand, the local chickens, 
which usually foraged for local grains, were smaller and thinner, grew more slowly and 
laid fewer eggs but were stronger and swifter and produced sweeter meat and eggs. Mrs 
Tubo, a farmer aged 48 told me:
Today's children are like agric chickens: big but powerless and have little
resistance to disease and hardship.
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Mrs Tubo's statement is representative of the common belief that city children and 
children of educated people are a-je-bota (butter eaters) while rural children are a- 
jogede (plantain eaters). The implication is that the butter eaters easily 'melt' under the 
'heat' of hardship or illness, whereas the plantain eaters remain solid. One reason for the 
difference was that rural2 children were breastfed longer and fed with medicinal herbal 
infusion (agbo), while city children were bottlefed and had no agbo.
To illustrate what was meant by the power of breastfed children, Olay, a respondent 
aged 45 and a mother of two reported:
If a well-breastfed child falls down, he or she would easily bounce back and 
would not feel it much. This is not so with bottlefed children.
A man aged 40, a teacher and a father of four (one dead) explained the benefits of the 
traditional breastfeeding pattem:
Today, we rely entirely on infant formula; the child lives on artificial milk.... A 
child brought up in a traditional home may trek three miles to the farm and still 
carry a small load at the age of five, whereas a child of similar age raised in a 
modem home may not walk a mile before crying.
Another respondent named Matinda, aged 28 and mother of an under-five boy asserted:
There are four types of children: thin and sharp, plump and sharp, thin and dull, 
and plump and dull.
She preferred sharp children, whether plump or thin. This means that she wanted to 
have children that are attractive, intelligent or comely, irrespective of their size or 
weight.
It was observed during the fieldwork in the town that mothers gave more attention to 
the general appearance of their children in the first year of life than afterwards. This 
was partly because the period was perceived as critical for the survival of the children, 
and partly because they had to carry the child about on their backs. That mothers had to
2 Rurality as used here was not defined by place of residence, but by practice adopted for upbringing. 
The local terms used included omo alakowe (children of the schooled) and omo ode oni 
(modem children) and are typified here as city children. The terms represented here by rurality 
are omo agbe (children of farmers), omo purutu (children of the unschooled) and omo agba 
(children of the elderly, of those in the outback, or traditional children).
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carry the children about on their backs had positive implications for nutrition: the 
stature and appearance of the child were regarded as an index of the care and feeding 
given, of the skills of the mother in child-care and hygiene, and of the resources 
available for the mother and the child. The appearance of the child usually attracted 
comments from friends, relatives and significant others. In a sense, children were 
displayed for others to see. Because mothers did not like to carry children that looked 
thin or marasmic in the company of others whose children were plump, mothers tried 
their best to give adequate care to their children as long as they had to be carried about. 
The practice of carrying the child about on the back meant that breast milk was 
available to the child as a comforter fluid whenever the child cried. This ever-ready 
availability of the breastmilk meant that the child was not likely to be malnourished in 
the first few months of life. Moreover, because the child is carried about by the mother, 
every small change in temperature and temperament of the child or any slight sign of 
illness would be noticed promptly by the mother and appropriate treatment would be 
sought. The practice of carrying the baby about is also not emotionally stressful for the 
baby; in fact, the child received much rest when sick since he or she could sleep 
comfortably at the mother's back. Such factors could be linked to the high proportion of 
children with normal height-for-age under age one (Table 5.5).
However, as soon as the child was old enough to stay at home, the amount of maternal
care received tended to decline and mothers did not have to worry about others who
could ask searching questions about the child's appearance. At that age, children could
be left in the care of their siblings, grannies, and neighbours while the mother was away
at the farm or on an errand. Leaving the child at home usually reduced maternal contact
and tended to be stressful for the child who might cry for long periods and refuse to eat
adequately. This possibility was also noticed by Marsden (1964) in the Gambia.
According to Marsden (1964:456), a mother
... carried her baby around on her back during the day remaining in close contact 
with her. Naturally, if another baby is born fairly soon or the mother decides that 
the baby can walk and need not be carried, this close physical contact is 
interrupted and the child may exhibit signs of deprivation.
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The incidental exhibition of children that was engendered by the cultural way of 
carrying them provides an indirect explanation for the widespread use of infant formula 
which was believed to make children robust. However, the general poverty level 
caused some mothers to over-dilute it before giving it to their children. During the field 
work in Efon Alaaye, I asked some mothers the number of tins of formula that they 
gave to their children. The result showed that mothers generally economized on the 
contents of each tin. For example, Matinda, a secondary school graduate and a mother 
of one, had used six 450g tins of powdered artificial infant formula to feed her boy in 
three months. She used one 450g tin for the child until he was one month old and five 
other tins in the next two months. She introduced pap (maize gruel) at the age of four 
months. Funke, another mother aged 26, had used two 450g tins to feed her four-week 
old child and would like see how fast the child was growing before introducing further 
supplementary foods. Under normal circumstances, a 450g tin of infant milk should 
last about five days for a baby eating 8-10 scoops daily. The recommended measure per 
feed for a new bom child is one scoop (60ml) to be taken eight times daily.
As the responses indicated, many mothers mixed infant formula with breastfeeding. No 
situation was encountered in which parents made up their own version of infant formula 
as was observed in Guatemala (del Pinal, 1981 cited in VanLandingham et al., 
1991:133). Two cases of wasting were observed (visually assessed) during the field 
work. One child, aged about 20 months, was on the farm; the other, an infant aged 
about seven months, belonged to a woman who came from Lagos (the Federal Capital 
of Nigeria). Her husband, the father of the child, had sent the mother home in the hope 
that she would get adequate prenatal care. When the woman delivered at home, her 
parents-in-law took care of her and made medicinal herbal infusions (agbo) for the 
child. At the time of interview, the child was being given breast milk and guinea-corn 
pap in addition to agbo. The child was not ill, although she looked thin.
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Conditions precipitating diarrhoea. The micro-level survey data indicated that 22
children had diarrhoea in the two weeks preceding the date of interview. The data refer
to a period from the end of February to the end of May, a period that is generally dry
with very little rain. Several aspects of local living conditions observed during the field
work seemed likely to make children more susceptible to diarrhoea. The children of
farmers were particularly at risk of repeated attacks of diarrhoea during weaning. On
the farm, toddlers tended to eat with unwashed hands or at best with hands washed in
used water. The only sources of water on the farms were streams or brooks; the water
was not boiled or treated in any way before use. In many cases, the streams being used
had passed through many farm settlements and people upstream had washed and taken
baths in their waters; mothers knew this but appeared to do nothing about it. An old
adage that seemed to explain this reaction was that water impurities were not lethal.
Some mothers were asked whether they believed this: Mrs Apot, an illiterate aged
about 45 and a mother of two grown up children, responded:
We use the water that is available on the farm. You know, while fetching water 
from the stream, some people wait for clear water while others that are not 
patient take some with sediments. They both drink the water and nothing 
happens to both.
Another respondent, Sayod who was aged about 31 and had dropped out of the primary
school (class 5) and married in 1979, said:
Our parents had a proverb like that and we use it. But whether water impurities 
kill or not, I don't know. Water causes no diseases if there is no poison in it.
One traditional herbal doctor said that water impurities flow only at night; they settled
as sediments during the day. However, it seemed that people went early in the morning
to fetch drinking water, which was when people were not likely to have washed into
rivers. Mrs Oniyin, 42, married about 1967 with four children (two alive), and an
illiterate, said:
Brook water is bad only if it stays overnight. We wash our pots every morning 
and fill them with fresh water.
Of course, such beliefs are not supported by modern scientific knowledge. In the 
Gambian village of Keneba, samples of infant food at different stages of preparation
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and storage were collected by a microbiologist and tested. About a third of even freshly 
prepared food was microbiologically unfit for human consumption by international 
standards, having been contaminated by pathogenic animal and human faecal coliforms 
in water (Whitehead, 1979:39).
During the field work I noticed that mothers tended to put into practice everything they 
knew about hygiene immediately their children fell ill with diarrhoea. They suddenly 
began to boil water before use, wash every utensil and cover all food. As soon as the 
child recovered, however, they tended to relapse to their normal way of handling the 
child's food and cooking utensils.
Summary
This chapter examined different aspects of childhood nutritional status in Ondo State. It 
was observed that mother's education, the child's age and household socio-economic 
status tended to have a significant relationship with child's nutritional status in the 
bivariate analysis. Breastfeeding duration was significantly associated with stunting 
and the child's age. It was also suggested that some cultural practices like carrying the 
baby on the back by the mothers indirectly influenced the child's nutritional status 
through the media of ready access to breastmilk, prompt detection of illness, and 
emotional stability early in life. In Chapter 6, different socio-cultural factors that affect 
infant and child health are examined using, in particular, data from the micro study 
conducted in one of the towns in Ondo State.
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Chapter 6
CHILD CARE PRACTICES AND PARENTS’ RESPONSE TO DISEASES: A
QUALITATIVE ASSESSMENT
Chapters 3, 4 and 5 have presented a mainly statistical analysis of infant mortality and 
childhood nutrition. The main findings in the statistical analysis include the 
conspicuous effects of mothers' age at childbirth and the child's birth order on the 
prospects of infant survival in Ondo State, Nigeria. It has been shown in Chapter 3 that 
one major mechanism for the effect of mothers' age on child survival is the economic 
status that selectively affects the young (teenage) mothers. Use of modern health care is 
important in this respect. However, many of the major beliefs and practices that 
underlie the pattern of use of modem health care have not been adequately dealt with. 
This chapter aims to provide a qualitative description of relevant health beliefs and 
child-care practices that impinge on child survival prospects but are usually not 
available in survey data. In particular, pregnancy care practices away from modern 
health care centres and the responses of parents to illness in their children are 
emphasized. The use of health services and payment for health care in the family are 
also discussed.
The chapter starts with a discussion of prenatal care in the traditional sector and in the 
faith clinics. Many babies are still delivered in these sectors and relatively little is 
known about their pregnancy-care practices. Following the discussion of pregnancy 
care is a section on what parents did when their children became ill. The section is 
organized according to perceived causes, means of identification and therapeutic 
options for each of the diseases. A discussion of the decision-making processes, 
including payment for health care, follows.
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MATERIALS AND METHODS
The data used for the analyses below were from Efon Alaaye Micro Studies 1 and 2 
(EAMS1 and EAMS2). As shown in Chapter 2, these constitute a two-round study of 
the Yoruba town of Efon Alaaye in Ondo State. EAMS1, the exploratory round of the 
study, was carried out between December 1988 and January 1989. The second, larger 
round, EAMS2, was conducted in the same location between February and July, 1991 
specifically for this thesis. EAMS1 focused mainly on health beliefs and traditional 
child-care practices and produced data that were supplemented with further in-depth 
interviews conducted as a part of EAMS2 in 1991. EAMS1 data were used for the 
section of this chapter on health beliefs and illness behaviour1. EAMS2 included a 
survey of women in their reproductive ages and statistics of births collected from 
delivery registers in Efon Alaaye. These data were used to write the section of this 
chapter that focuses on pregnancy care and payment for treatment of child illness in the 
community.
PREGNANCY CARE
Pregnancy care in Efon Alaaye can be divided into three types: traditional, faith clinics 
and modem allopathic care. The traditional method of pregnancy care is home-based 
and deliveries are supervised by women relatives and herbal doctors. In church-based 
pregnancy care in faith clinics, deliveries are supervised by mission-trained midwives. 
This chapter focuses on traditional pregnancy care and the faith clinics' care. Because 
the type of care provided in the modem health clinic and maternity centre is fairly 
standard and well-known, reference is made to it only for illustrative purposes.
Traditional method
The traditional method of pregnancy care involved a process called ideyun or oyun dide 
('binding up of pregnancy'). The process included the preparation of a traditional herbal
1 The socio-economic characteristics of the respondents in the EAMS1 data are presented in Appendix 1, 
Table la.2.
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medicinal soup which the pregnant woman was supposed to eat every morning before 
beginning her daily domestic chores. Pregnancy care in the traditional way was carried 
out by traditional herbal doctors and the process was expected to start when the 
pregnancy was about five months advanced.
What did the traditional herbal doctor use in pregnancy care? A 51-year old mother and
traditional herbal doctor, Mrs Ada, reported the following:
We use either tortoise or snail meat to bind up pregnancies. The meat is cooked 
with some medicinal herbs to form a vegetable soup. The pregnant woman has 
to eat a spoonful of the soup with the meat each morning until the day of 
delivery. If this is done, the child will be bom strong and healthy.
Another herbal doctor, a male aged about 70 years said:
There are various tree barks and herbs which are ground together as the medicine 
to bind up pregnancies. Some of the herbs and barks are cooked with snail or 
tortoise meat, and some with antelope or ekiri (deer) meat. These make the child 
healthy when it is born and ensure easy treatment if the child becomes sick in the 
postnatal period. Besides, as the time of delivery draws near, we prepare awebi 
(i.e. bathing for delivery) soap for the woman to bathe with for easy delivery.
Asked why the meat of tortoise and snail was used, Mrs Ada, the traditional herbalist, 
replied that it was because parents wanted their children to be as safe and strong inside 
their mothers as a snail or tortoise was safe and strong inside its shell. The shell in this 
case represents the pregnancy. Other meat that is used in the pregnancy bind-up must 
possess some attributes that parents want their babies to possess. Antelope, for 
example, is swift, healthy and good-looking, and ekiri is strong and smart. The barks 
and herbs that are also used are selected for their curative efficacy, and especially 
targeted at childhood ailments like tetanus (makije), rashes and measles.
Asked whether the delivery was expected to take place under the supervision of the
herbalist who did the pregnancy binding, Mrs Ada replied:
May God not give us a bad pregnancy. When labour pangs seize a woman, the 
child could come out any time, anywhere. It is that simple. Only difficult cases 
attract the attention of herbalists or hospital doctors.
I asked how often a woman would use, and what kinds of women used, the traditional 
method of pregnancy care. The two herbal doctors (one male) replied that many
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women still patronized them, especially those who had become pregnant in their early 
teens and were afraid of complications at the time of delivery. The man said that 
although these women attended modem clinics, they mixed traditional methods with 
modem care. Other categories of users that were reported were mothers whose children 
did not walk at the appropriate age, or mothers who unintentionally became pregnant 
when still nursing babies at the breast. At the time of fieldwork, no respondent below 
age 40 reported exclusive use of the traditional pregnancy care method. Interviews 
showed that most pregnant women did not go for prenatal care until the fifth month 
because they wanted to avoid premature announcement of their conception to the 
'world' and thereby avoid the evil eye.
Traditional pregnancy care involved some food taboos and other things to be avoided. 
During the fieldwork, I asked mothers about this. A 43-year old woman with no 
schooling, and a mother of four, two of whom were dead at the time of interview, 
replied:
Each pregnancy comes with its different demands. I eat whatever I like when I 
am pregnant, but I abstain from cassava and pounded yam.
Another woman aged 37 with five years of schooling and mother of seven (six alive) 
replied:
I know that pregnant women should not eat some animals killed by hunters, such 
as snakes, porcupine and newt. Other food taboos are family-specific. There is 
none in our family.
Pounded yam and cassava meals are high-density carbohydrate foods. Women reported 
that they avoided these foods while pregnant because they made them heavy and 
sluggish. Other foods that were to be avoided were sugar-cane and walnuts. Sugar­
cane was believed to cause jedi, a disease that presents as haemorrhoids, dysentery or 
even rectal collapse. Walnuts were believed to cause the baby to throw up coagulated 
milk and draw saliva. It has also been found in Ile-Ife, a nearby university town in 
Nigeria, that many traditional healers did not encourage pregnant women to eat snake, 
snails and okra soup (Odebiyi, 1989:991).
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Moreover, it was mentioned during interviews in Efon Alaaye that pregnant women 
should avoid walking in hot afternoons, walking alone at night and allowing people 
with disabilities to cross their outstretched legs. Walking in the dark or in the hot 
afternoons was risky because evil spirits moved about at those times and could follow a 
pregnant woman home ( i.e. would replace the original soul of the foetus). The reason 
for not allowing people with disabilities to step over one's legs was to prevent bearing 
children with disabilities.
Faith clinic care
Faith clinic care refers to the pregnancy care that occurs in church2 premises under the 
care of church-trained midwives3 and is based on the principles of divine healing. The 
CAC operated many of these faith clinics in Nigeria. For example, in Ibadan, 600 births 
were recorded in the three major CAC faith clinics in the city in 1984 (Crumbley, 
1992:521). There were seven such clinics in Efon Alaaye at the time of EAMS2, one of 
which was not functional because the midwife was away on training. Of the remaining 
six, one was not available for interview. This section is based on interviews in and data 
from the remaining five clinics.
Prevalence of use. From all indications, faith clinics are a major provider of pregnancy 
care in the area of study. The pervasiveness of their presence and the extent to which 
women used their services are shown by the number of babies recorded in their delivery 
registers relative to those in the register of the maternity centre in the town. Delivery 
registers were available in five faith clinics and in the only maternity centre in the town. 
These provided the 3229 births between 1983 and 1990 whose records I examined 
(Table 6.1).
2 The church here essentially refers to the Christ Apostolic Church (CAC) because it was responsible for
the organization and management of the faith clinics. The CAC is an independent African 
church, and it is one of the major Aladura (praying) churches in Nigeria. The CAC made up 52 
per cent of the sample in the survey component of the EAMS2, 19 per cent were Catholic and 10 
per cent were Anglican.
3 CAC midwives are trained at the CAC School of Midwifery at Ede, Oyo State, Nigeria.
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Table 6.1 Recorded births in Efon Alaaye maternity centre and in faith clinics 
between 1983 and 1990 (row percentages)
Year Faith
clinics
Maternity
centre
Total 
births (AO
1983 22 100 (341)
1984 74 26 100 (320)
1985 55 45 100 (450)
1986 51 49 100 (461)
1987 47 53 100 (452)
1988 46 54 100 (411)
1989 52 48 100 (427)
1990 41 59 100 (367)
Total 52 48 100 (3229)
Source: Birth registers accessible during fieldwork in Efon Alaaye (1991)
Notes: Records were available in only five of the seven faith clinics in the town.
Figures in parentheses (N) are number of recorded births. Registration of 
birth is not compulsory in Nigeria. Thus, the figures in this table represent a 
self-selected sample (users of maternity centre and faith clinics only).
The results shown here cannot be representative of the whole of Ondo State 
because the influence of the Aladura movement, like most other Christian 
missions, is not uniform throughout the state.
This table has been published as Table 2 (Adetunji, 1992:1173).
About half (52 per cent) of the 3229 births for which records were available in Efon 
Alaaye (Table 6.1) between 1983 and 1990 were delivered in five of these faith clinics. 
However, the data from delivery registers, used in Table 6.1, do not provide any 
information about the proportion of births that occurred away from the maternity centre 
and faith clinics. To gain a better idea of the proportional distribution of births by place 
of delivery, data from the survey component of EAMS2 were analysed. The survey 
data indicated that between 1985 and 1991 almost equal proportions of births were 
delivered in modem hospitals and faith clinics, while 18 per cent were delivered at 
home or on the farm (Table 6.2). This is not necessarily a reflection of the situation in 
Ondo State as a whole, first, because the EAMS2 covered only one town and, secondly,
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because the influence of the CAC mission is not as strong in some parts of Ondo State 
as it is in Ekiti and Akoko (Peel, 1968:93).
Table 6.2 Births according to place of delivery and attendant, Efon Alaaye,
1985-91
Percentage
%
Number of 
reported births
Infant mortality 
(per '000)
Place of delivery
Hospital/clinic 43 257 39
Faith clinic 40 240 46
Home/farm 18 107 84
Delivery attendant
Doctor/nurse 41 244 41
Trained midwife 44 268 50
Others 15 92 76
ALL 100 604 50
Source: Survey data from EAMS2 (1991)
Note: Cell values are based on children data collected from the retrospective birth
history of a sample of Efon Alaaye women, and are not comparable with data 
in Table 6.1.
This table has been published as Table 3 (Adetunji, 1992:1174).
The result in the last column of Table 6.2 indicated that children delivered at home or 
on the farm had about twice the risk of infant death compared to those delivered in 
hospitals, clinics and faith clinics. Similarly, children delivered with the assistance of 
family members (others) had the highest risk of infant mortality in the second panel
betw een
(Table 6.2). The results show that the difference , the risk death of children bom in 
faith clinics and those bom in hospitals is very small compared to children bom at home 
or on the farm.
Further analysis (Table 6.3) indicated that place of delivery was significantly associated 
with the age of the mother, her level of education, her occupation and religion. The use
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of faith clinics was particularly common among women aged between 30 and 34. 
Younger (under age 25) and older (aged 40 and above) women tended to deliver their 
babies in hospitals or clinics rather than in the other places. A high use of faith clinics 
was noticeable among women with six or fewer years of schooling, and among farmers.
Registration procedure in the faith clinics. To register a pregnancy in a faith clinic, a 
client had to produce a guarantor or surety, profess faith in God's word and the ability of 
God to handle her case, and promise to attend weekly meetings. A token registration 
fee of five naira (approximately 50 cents) was collected. Registration was open to both 
members of the church and non-members. The weekly meetings were held on 
Wednesdays. The mission-trained midwives preferred women to register their 
pregnancies in the first trimester, although many women did not register until the fifth 
to seventh month of pregnancy. Late-comers were not rejected unless they tried to 
register too close to the time of delivery. The main reason for the reluctance to accept 
such clients was to protect the record of successful deliveries by not taking women 
whose pregnancies they had not adequately prepared for delivery or whose case- 
histories were not known.
Interviews with users of faith clinics in the town confirmed that many did not register in 
the first trimester of their pregnancy. The main reason given was to avoid premature 
announcement of their pregnancies to the 'world' in order to prevent the evil eye and to 
escape many of the required meetings and visits to the river Oni, which was at least two 
kilometres away from the clinics. Some also said that they felt healthy and did not need 
any urgent attention.
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Table 6.3 Place of delivery and mothers' background characteristics in Efon
Alaaye, 1985-91 (row percentages)
Place of delivery
Mothers'
characteristics
Home/
farm
Hospital/
clinic
Faith
clinic
Total (N)
Mothers' age 
15-24 12 51 37 100 (116)
25-29 20 41 39 100(113)
30-34 14 40 46 100 (122)
35-39 19 39 42 100 (98)
40-49 21 44 35 100(128)
X2 = 36; df= 8, P < 0.05
Education (years of schooling)
0 27 35 38 100(182)
1-6 13 41 46 100 (166)
7-10 18 51 31 100 (82)
1! + 10 51 40 100(154)
X2 = 27; d f = 6, P < 0.05
Occupation
Public service 3 74 24 100 (38)
Trading 13 48 39 100 (168)
Informal skill 11 43 46 100(127)
Farming 27 32 41 100 (204)
Others 19
X* 2 = 40; df -  8, P <0.05
47 34 100 (47)
Religion
Christianity 15 43 42 100 (546)
Others 51
X2 = 38; df -  2, P <0.05
43 5 100 (37)
Source: Survey data from field work (1991).
Notes: (1) chi-square test statistic in the table was calculated from raw counts.
(2) figures exclude missing cases.
This table has been published as Table 4 (Adetunji, 1992:1174).
Pregnancy Care in Practice. On the day of the meeting, pregnant women were 
expected to go very early in the morning to bathe in the river Oni and fetch water from 
the river for prayer purposes. They usually then proceeded from the river to the church 
for singing, dancing, prayers and lectures. The lectures presented practical guidelines 
for a successful gestation. Topics that were usually covered included:
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(a) The best state of mind for an expectant mother. Pregnant women were taught to be 
happy and joyful, avoid fighting, hatred and wrangling, and sing spiritual songs. They 
should not say bad things about themselves or against others and all unholy behaviours 
were to be avoided. It was believed that happy mothers would give birth to joyous 
children, thieves were borne by thieves and termagants were the offspring of the 
cantankerous.
(b) Sex during pregnancy and when to stop. Sexual abstinence should begin by the 
fourth month of pregnancy, lest the child be dirty at birth.
(c) Precautions against familiar spirits. Pregnant women were not to walk alone in the 
hot afternoon sun or in the dark hours of the night. These were the periods when 
'children' with demonic possession and familiar spirits walked about seeking persons 
who could give birth to them. A pregnant woman was very vulnerable, as these spirits 
could drive out the spirit of the original embryo and then occupy the womb. When 
bom, the spirits become abiku: repeater spirits or children who are bom only to die soon 
afterwards in order to be reborn in the next pregnancy.
(d) Work habits. The women were advised to avoid work that involved bending down 
for long periods, head porterage and lifting of heavy objects, as well as leaping and 
jumping. Bending down for long periods was considered particularly bad for the 
unborn child as it would force dirty water in the womb into its mouth and nose. 
Leaping over a ditch could frighten the unborn child and cause the child to suffer 
frequent convulsive fits later in life.
(e) Health habits and hygiene. They should have regular daily baths, wear clean loose 
clothes, eat good food (avoiding stale pounded yam), and sleep in well-ventilated 
rooms.
After the lectures and prayer, pregnancy tests were conducted on alternate weeks. 
These involved monitoring the heart-beat of the foetus and taking the pulse of the
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mother. Where the foetus had irregular heart-beats, the mothers were advised to stay in 
the mission home for some time for 'soaking' (serious) prayers.
During the weekly meetings, preventive (immunizing) prayers were usually offered for 
mothers to ward off any form of disease either to the unborn children or their mothers. 
Named diseases were 'knocked out' one by one in the group prayers. Apart from 
preventive prayers, special curative prayers to heal the sick were also available to 
people who fell ill during the course of the pregnancy. These prayers replaced hospital 
immunization for some mothers although some still went (albeit secretly) to receive 
formal prenatal hospital immunization.
The delivery process. Delivery was also conducted through a series of intercessory 
prayers said by the midwife for the expectant mother and her about-to-be-born child. In 
such prayers, powers of darkness were bound and the hosts of heaven invited to 
facilitate a safe delivery. One midwife interviewed, aged 56 with about eleven years 
experience on the job, gave the following account of what happens:
...if she is in labour, she will be taken to labour room where she will be prayed 
for. Then, we lay the stretcher with clean clothes and she will lie on it. If the 
child is coming, she will be asked to hold to a pole and breathe or heave sighs. If 
the head of the child comes out, we will start to pray that God should help us. 
When the child is delivered, we use an instrument to take out the placenta.
What would they do if the placenta was late in coming out? One of the midwives, aged
39 with six years experience on the job, gave the following account:
If the placenta is delayed, we continue to pray. We might ask the woman to 
kneel down and heave sighs, or we press her upper abdomen. We sing songs of 
praise to God for helping us even though we are yet to see it physically. Then, 
the placenta will come out including the ogegere. We then return to the newborn 
and clean its body with tepid olive oil and a pad. The nostrils and the cord are 
cleaned also. We allow the child to breathe very well before the cord is cut with 
very clean instruments. The newborn is not bathed in water until much later, 
some on the second day.
About two hours after birth, Glucose D was mixed with clean water and given to the 
child. Breastfeeding began only on the second day. Up to 24 hours was given to the 
mother to rest after delivery, depending on the nature and length of her labour. She
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would then be allowed to have a bath and clean her nipples. If the mother was well and 
her child healthy, they could be discharged on the third day.
What happened if there were difficulties in the delivery process? The midwives were 
asked whether they would refer women with prolonged and difficult labour to hospitals. 
They all said that they had not had difficult cases because they used prayer to cancel 
such events before they could occur. It was for this reason that they would not want to 
attend the delivery of anybody who had not attended the prayer sessions for expectant 
mothers; such women could spoil their records of successful delivery. Emphasis on 
prayer (adura) by members of the Christ Apostolic Church in every aspect of their lives 
is the main reason why the church is referred to as Ijo Aladura (church of those that 
pray). Peel (1968:127-136) gives a fuller account of the beliefs and doctrines of the 
Christ Apostolic Church.
Asked whether they gave family planning advice to their clients, the midwives said that 
the only method they recommended was the calendar (rhythm) method. They did not 
insist on any hard and fast rules because of the difficulty of monitoring compliance and 
for fear of causing family breakdown where husbands had no 'gift of self-control'. If 
members used other family planning methods, that was regarded as their own decision, 
and did not need to be reported to the midwife.
The midwives also counselled and offered prayers for women with primary or 
secondary infertility, overdue or 'false' pregnancies, and general gynaecological 
complaints. In all of these cases, the same method of treatment was offered: prayer and 
fasting, and drinking of sanctified water. It would seem that the midwife was not only a 
'faith obstetrician' but also a 'faith gynaecologist'. These services were provided free of 
charge.
Interviews with users indicated that the reasons for using faith clinics included a desire 
to have strong, clean and healthy pregnancy outcomes. They said that children 
delivered in hospitals might be healthy but not very clean and strong. Some mothers
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also thought that in today's world, where many children were 'bad' (not well-behaved), 
perhaps starting them with God would give them a basis for a more reasonable God­
fearing life. A child whose gestation and birth took place under God's own people 
would live and grow under God's protection and guidance. Other reasons that were 
mentioned included physical proximity and low cost. One midwife, aged 48 with 18 
years experience in midwifery, said that pregnant women came to faith clinics for 
delivery because of the neatness of the environment, the speed and ease with which 
delivery took place in the clinics, the good care the midwives provided, and the 
smartness and cheerfulness that they exhibited in the performance of their duties. 
Another aged 56 with eleven years experience said that children delivered by them were 
children of prayer, and would be filled with the Holy Spirit from birth.
POSTNATAL CHILD CARE PRACTICES
The survival of children is determined not only by prenatal care and behaviour, but also 
by family-based child-rearing practices in the postnatal period. The family is a crucial 
agency of socialization and a prominent health and therapy management group 
(Sauerbom, Naugtara and Diesfeld, 1989:1168-1170). The survival and nutritional 
status of a child is largely a function of the adequacy of care provided in the family, 
which in turn is a reflection of the capability of family members. The capability of 
family members consists of the pool of knowledge, attitudes, and material and financial 
resources available to the family to ensure the survival of its children. The pivotal place 
occupied by the family in child survival has necessitated that attention be given to the 
health or disease management capability of the parents, especially mothers. Feeding 
practices and response to diseases are important elements in this health or disease 
management capability. This is especially true of Africa (Janzen, 1978; Fosu, 1981; 
Feyisetan, 1988).
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Many studies have indicated that much of the health care for infants and toddlers was 
provided by the family (Janzen, 1978; Igun, 1979; Fosu, 1981, 1989; Maiman, Becker 
and Katlic, 1986; Sauerborn et al., 1989). For example, Sauerborn et al. (1989:1168) 
observed a disturbing degree of non-use of community health services for infants in 
Burkina Faso and an 'extreme underutilization by toddlers' since treatment in the study 
area was only provided by mothers. Maiman et al. (1986) found similarly in a New 
York study that mothers kept and used a considerable number of different medicines 
and medical appliances, which they usually bought across the counter and administered 
without consulting a physician. Hardon (1987) has also found that almost four out of 
five mothers in a Filipino village did not consult a doctor for treatment of childhood 
diseases but bought medicines over the counter. These and many other reports of self- 
initiated treatment are an integral part of the response to diseases among children. They 
are closely linked to cultural beliefs, health-seeking behaviour and the role of therapy 
management groups (Janzen, 1978; Igun, 1979; Uyanga, 1979; Redlener and Scott, 
1979). They also highlight the importance of women as healers and as providers of the 
health care for children in society.
Child-care practices that need attention include what children are fed with after 
delivery, beliefs about breastfeeding and supplementation, especially what happens to 
colostrum, and what parents do when their children are ill. These are the focus of the 
following section.
Feeding Practices. Illustrations of how parents fed their babies after delivery are 
presented as quotations from respondents. Oye, a 33-year old mother of seven (all 
alive) including two under age five, had dropped out of primary school a few years 
before she married in 1974. She believed that breastfeeding should not start until the 
third day after delivery. To her,
The newborn's food for the first day is Glucose D and water. This could continue 
until the baby is a week old, but breastmilk could be given on the third day. This 
mixture of breastmilk and Glucose D could continue for two weeks if the child 
appears all right. But if the baby shows signs of hunger, then supplementary 
infant formula could be introduced at the age of five days.
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Betty, a 33-year old mother of four with eight years primary school teaching 
experience, seemed to understand the importance of feeding colostrum (the yellowish 
part of breastmilk produced during the first few days after delivery) to neonates. She 
said:
When a child is bom, we first give it Glucose D and water . . .  I start 
breastfeeding my child the first day. The richest breastmilk flows from the 
mother within the first to the third month. This is when the child is supposed to 
be breastfed most.
There appeared to be a systematic sex differential in the duration of breastfeeding 
reported during the in-depth interviews. As has been mentioned in Chapter 4, an 
analysis of responses on duration of breastfeeding during the in-depth interviews 
indicated that, on the average, boys were breastfed longer than girls by four to five 
months. The reasons given for this included the observed fragility of boys at birth, 
slower development of boys than girls in crawling, sitting and walking and the faster 
recovery and greater resilience of girls when sick. There was also the belief that males 
had nine bones and females had seven and were therefore stronger. Since breastmilk 
was believed to give strength and stamina, boys were given breastmilk longer than 
females.
Mrs Esawe was 39 years old at the time of interview, a mother of five (all alive) 
including two under five years of age. She had completed four years of schooling 
before she stopped and married a few years later in 1969. Her response was similar to 
many others. She said:
Males need longer breastfeeding than females to help them gain needed strength 
and stamina. I wean my girls between 12 and 18 months, but breastfeed boys for 
two years. This is because males have nine bones and females have seven.
An analysis of the frequency distribution of the various benefits of breastfeeding that 
were mentioned by respondents during the in-depth interviews showed that one-third of 
the reasons were based on the belief that breastmilk gave strength and stamina to 
children, followed by the health advantages of breastmilk to children (Table 6.4).
219
Table 6.4 Benefits of breastfeeding to the child reported by respondents in the
in-depth interviews, Efon Alaaye, 1991
Perceived benefits Percentage
Gives strength and stamina 33
Makes children healthy 23
Naturally good, it is from God 20
Makes children well-behaved 10
It is cheap and economical 7
It satisfies children 7
N = 30
Source: Primary analysis of in-depth interviews conducted in Efon Alaaye, 1991.
The in-depth interviews also focused on the age at which supplementary food was 
introduced to the children and the types of food that were avoided. The data suggested 
that although supplementary feeding started for most babies in the first week of life by 
means of glucose, solid food supplementation did not start until about the age of four 
months. For almost every child, there was a mixture of breastmilk with infant formula 
until the age of six months. After that age, children would start to live on solid food and 
some breastfeeding. In this case also, female children tended to be introduced to solid 
food earlier than males for the same reasons that were given for differential 
breastfeeding duration.
Asked when was the right age to introduce pap (a maize gruel prepared like custard) to 
babies, Mrs Adeni replied:
Children differ in their appetite for food. For the voracious type, pap could be 
mixed with infant formula for them as early as the third month of life while those 
with low appetite can manage on infant formula with breastmilk until the age of 
six months.
220
Mrs Sala dropped out of secondary school when she was in Form II in secondary school 
and learnt sewing. She married at the age of 18 and was 24 at the time of interview. 
She had three children (all alive), including a male infant who died a few months after 
the interview. Asked when she thought supplementary food should be introduced to the 
child, she recounted her experience:
The child should be at least five months old before pap is introduced. However, 
how fast a child eats other foods depends on individual differences. For 
example, this child of mine is now ten months old and he still does not accept 
solid food, not even ordinary mashed beans. If you give it to him, he throws up 
every other thing he's eaten.
Before light solid food like rice or beans is introduced, a child should be eight 
months old. Heavier food like pounded yam or amala should be delayed until the 
child walks.
There was a consensus that heavy meals (dense carbohydrate meals) should not be 
given to the child until he or she could walk. Otherwise, the child would not rise to 
walk.
Health beliefs and illness behaviour
During the survey in Efon in 1991, mothers of under-five children were asked whether 
their youngest child suffered any illness in the two weeks preceding the date of 
interview. About one in five children was ill in the period (Table 6.5).
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Table 6.5 Reported illness among under-five children in the two weeks
preceding the survey, Efon Alaaye, 1991
Percentage
Proportion ill
Had any illness 22
Had no illness 78
Total 100 (N = 584)
Type of illness
Diarrhoea 17
Measles 5
Respiratory infection 17
Fever 56
Others 5
Total 100 (N= 126)
Where treated
Home 24
Faith clinic 9
Chemist a 39
Hospital/clinic 28
Total 100 (N = 122)
Source: Survey data from the field work in Efon Alaaye, Nigeria (1991)
Notes: a Chemist is the local term for patent medicine stores. 
N = Number of cases.
Of all 584 last births that were under age five in the data, only 22 per cent had any 
illness in the two weeks preceding the date of survey and all of them were treated. 
Fever had the highest prevalence rate among the children, followed by respiratory 
infections, especially cough. About 70 per cent of all the illness episodes were treated 
away from modem hospitals or clinics: patent medicine stores were the most patronized 
source of health care.
The proportion of diseases that received home treatment in this study is comparable to 
the 28 per cent observed by Orubuloye et al. (1991:202) in their study in another 
location in Ekiti area. However, instead of the one per cent that reported faith healing 
in their study, for about 10 per cent of the children in the current study faith healing was 
reported.
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Response to childhood diseases, as used in this chapter, includes all actions (including 
inaction) by a person or group of persons to cure a disease and to restore or maintain the 
health of under-five children. A disease, as a physical or mental stimulus, elicits a set 
of socio-psychological responses that are based on culturally-conditioned perceptions. 
Thus, response to diseases involves identification, causal explanation and therapeutic 
action. Its usual goal is the restoration and maintenance of health of the patient, in this 
case, the child.
Responses to disease are influenced by the perceived nature, cause and severity of the 
illness, by the socio-economic status of the patient, and by social, psychological and 
geographical access to health facilities. Social factors have been found to be very 
important in determining people's response to many health problems (Igun, 1979). Fosu 
(1981:478) observed that local theories about disease causation affected the method of 
cure used in Ghana. A disease in the African setting cannot be separated from its cause 
and the perceived cause usually influences therapeutic choice.
The next section focuses on five major killer diseases during childhood — diarrhoea, 
measles, whooping cough, tetanus and fever. For example, diarrhoea has been the 
single leading cause of death among children in the developing world (Snyder and 
Merson, 1982:605) and was responsible for about one-third of the estimated 15 million 
child deaths in the region in 1987 (UNICEF, 1988:2-3). Similarly, more than one-third 
of the child deaths were attributed by UNICEF to the combined effects of fever 
(malaria), tetanus, measles and whooping cough. The next section, therefore, discusses 
the response of parents to each of the diseases in the context of Efon Alaaye4.
Diarrhoea
Teething was the major cause of diarrhoea reported (about 44 per cent of the responses). 
Diarrhoea was perceived as necessary to teething because it flushed out all impediments
4 The section was based on responses from three midwives, two herbalists (one male), three female 
traders, two teachers (one male) and 17 farmers (one male). See Appendix 1, Table la.2 for 
further details on the characteristics of the respondents.
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in the way of erupting teeth. Canine teeth were identified by some respondents as 
particularly crucial. A child might not bring these teeth out without diarrhoea. The 
type of impediments to be flushed out included other diseases lurking inside the child's 
stomach, measles being one of these.
Food-related causes were the second major group reported (about 30 per cent). They 
included inappropriate food for the child, either because of its age or because of 
individual allergy. Overfeeding, eating too hot food, using dirty feeding bottles or 
utensils for children and an abrupt switch-over from one form of infant formula to 
another were also reported as causes of diarrhoea. Other causes mentioned included 
measles and water impurities. However, one respondent (a traditional doctor) stressed 
that it was unimportant to become overly concerned about rigorous cause-delineation of 
diseases. The main thing, to him, was to ensure that a child got cured.
The major treatments recommended by respondents for diarrhoea were medicinal herbal 
tea (29 per cent), oral rehydration therapy (24 per cent), prayers (24 per cent) and 
locally purchased 'red capsules' (tetracycline and ampicillin capsules) (12 per cent). 
Mothers tended to believe that the loose stools must be allowed to continue for some 
time before any treatment was applied. During this time, the stools were to be studied 
in order to identify the main cause of the diarrhoea, especially if it was a prelude to 
measles. The average 'study' period reported was two days. Meanwhile, beans were to 
be withdrawn from the child's diet if it was old enough to eat them. Cool (in 
temperature) food was to be given instead. Cold pap (maize flour prepared like custard) 
was recommended for infants and solid food like yam and bread for toddlers. Prayer 
was considered important by all three midwives and four strongly religious parents, for 
example, reading Psalms into water or praying over the food to be given to the child. If, 
after all these treatments, the diarrhoea did not stop, then it was considered necessary to 
seek outside help: from patent medicine store operators, private clinic or modern 
hospital.
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Some of the findings in the study agree with findings in other studies in Africa and in 
other parts of the world. For example, the association of diarrhoea with teething has 
been reported by some studies both in Africa and elsewhere (Odebiyi and Ekong, 1982; 
Escobar, Salazar and Chuy, 1983; De Zoysa et al., 1984). Odebiyi and Ekong 
(1982:54) found that diarrhoea was associated with teething in their Ile-Ife study in 
Nigeria and De Zoysa et al. (1984) found a similar association in rural Zimbabwe. In 
Lima, Peru, Escobar et al. (1983) observed that diarrhoea was associated with various 
developmental processes like teething, the beginning of walking and talking, and with 
the evil eye. Among the Kamba of Kenya, it was reported that teething and other 
developmental processes were the usual explanations of diarrhoea (Maina-Ahlberg, 
1984).
That only one-quarter of the responses approved of ORT as the best treatment for 
diarrhoea might be related to the belief that sugar causes another disease, jedi. A study 
in a Yoruba town of Igbo-Ora (Chirwa, Brieger and Ramakrishna, 1988:210) found that 
the fear that sugary things cause jedi was one major reason why 56 per cent of mothers 
in the control group of a training program did not use salt-sugar solution to treat 
diarrhoea. This point was not investigated during my fieldwork, although it could be 
inferred that since pregnant women were discouraged from eating much sugar for the 
fear that it might give their children jedi, women would not like to give sugary things to 
the children for similar fears. In contrast to findings in Lima, Peru (Escobar et al., 
1983), the cold food recommended for diarrhoeic children did not seem to imply the 
hot-cold dichotomy in the classification of cultural properties of food (Fieldhouse, 
1986:50). However, this requires further investigation.
It should be pointed out, people's beliefs notwithstanding, that the bacterial and parasitic 
causes of diarrhoea are spread by the faecal-oral route, usually through contaminated 
water or food (Sack, 1983:57). The treatment of diarrhoea is to replace fluid and 
electrolytes lost in stools and to maintain nutrition by early feeding. For young 
children, breastfeeding is recommended to continue fully during diarrhoea episodes
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(Tomkins, 1991:4; Torun and Chew, 1991:13). Early introduction of maize gruels and 
other foods was found to be associated with diarrhoeal attack in Congo (Mock et al., 
1993:813). Children who are already weaned should be given other nutritionally 
adequate feeding and fermented foods (Tomkins, 1991:6).
Measles
The major means of identifying measles were persistent high temperature, which did 
not respond to analgesics, a 'measles odour', wild cheerfulness and restlessness, and a 
stool colour of diarrhoea. For those with good olfactory organs, smelling was enough to 
identify the disease, while those who were not good at recognizing its odour could 
depend on persistent high temperature and observation of stool colouration.
Most respondents did not know the cause of measles. Only eight respondents out of 27 
attempted a causal explanation. Six of them believed it to be a disease that troubled the 
child from inside and they associated its prevalence with the hot air in the dry season. 
This is probably why it was give its local name, ileegbona ('hot land' disease). Two 
respondents called it 'messenger of god' and associated it with smallpox. One herbalist 
believed that Western doctors hated measles and that they could give the child a 'death' 
injection if the disease did not heal quickly. Two respondents associated it with 
polluted air. It seemed to be widely believed in this area that the disease was 
contagious and it was generally feared.
The major treatment recommended for the disease by all the respondents was a 
combination of local herbal tea and hospital drugs, either alone (80 per cent) or with 
prayers (20 per cent). For those who trusted God for healing, prayer, drinking 
consecrated olive oil, cleanliness and baths with brook water sanctified by prayer were 
the cure for measles. Apart from those who relied on faith healing, all other 
respondents believed that, for a permanent cure, herbal preparations were the best 
treatments. Even if hospital drugs were used, it was in combination with the local 
medicinal herbal infusion. Herbal infusion was expected to push the measles spots out
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and allow the child to pass out the ones inside the stomach. Seven respondents regarded 
the syrups given in hospitals as the modem form of the traditional herbal infusion. This 
reinforced their belief that herbal tea was the best cure for measles.
Treatments that would not make the child pass faeces and push the spots out were not 
considered good. According to one respondent, measles 'beheads' the child internally if 
the child does not pass out the spots inside the stomach. If hospital drugs were to be 
used at all, it was believed that the spots must still be allowed to come out. Some 
respondents bought laxatives to induce diarrhoea if there was no diarrhoea 
accompanying the measles. The belief was that if measles blocked the urinary system 
or the alimentary canal, it would 'eat' the internal organs and no cure would then be 
possible. The major preventive measures against measles were keeping 'measles melon' 
(Adenopus breviflorus, locally known as kirikiri) under the bed, wetting the house with 
Dettol or lavender, and prayers.
Measles has been described as 'a cosmopolitan disease affecting the entire population, 
in most cases before the age of seven' (Cantrelle and Locoh, 1990:253) and its 
secondary cases are more serious than the primary. In Costa Rica, measles was found 
to have a permanent synergism with diarrhoea, malnutrition and with respiratory 
diseases (Palloni, 1985:468). Writing in the early 1960s, Morley and MacWilliam 
(1961:246) described measles as a severe disease with a high mortality in Imesi-Ile, a 
Nigerian community, and they observed that its highest incidence was around January. 
From June 1959 to May 1960 in the Nigerian community, measles accounted for 128 of 
the 397 under-five deaths in the hospital. The small number of measles cases reported 
in this study (Table 6.5) is attributable to the high (71%) coverage of immunization of 
under-five children shown by the survey data. That high measles immunization 
coverage drastically reduced the incidence of the disease was demonstrated by data 
from the Gambia (Williams, 1989:98-99). The high immunization coverage despite 
incorrect knowledge of causes is probably related to the fear the people had for the
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disease. If there was a way for children to escape the disease, parents would happily 
choose it.
Some respondents in this study associated the cause of measles with supernatural 
forces, an observation which has been made by Odebiyi and Ekong (1982) in Ile-Ife, 
Nigeria. In contrast to Odebiyi and Ekong's observation, measles was not associated 
with stomach ulcers in Efon Alaaye. The Imesi-Ile study in Nigeria by Morley and his 
colleagues (Morley, 1958; Morley and MacWilliam, 1961; Morley et al., 1963) and that 
by Aaby (1990) and colleagues in Guinea-Bissau did not focus on parents' beliefs about 
causes of measles, but on behavioural practices which could influence the spread, 
severity and case fatality rates of the disease.
Neonatal tetanus
To separate neonatal tetanus from convulsions (giri), I used two terms: ipa omode (new 
bom's tetanus) and makije (the disease that kills in the first week of life). I then 
described the symptoms shown by children suffering from it. Signs of babies suffering 
from neonatal tetanus included inability to suck after a few days of life, locked jaws, 
clenched fists and dorsi-flexed feet, and, finally, spasms and generalized rigidity of 
muscles (Traverso et al., 1991:574).
Most respondents did not know the causes of tetanus. Of the nine who attempted an 
explanation, seven associated it with too much power or strength within the body, stiff 
muscles, and drinking too much cold water during pregnancy. They believed that all 
male children had traces of this disease in them but that it might not manifest itself in 
childhood or could be manifested in the form of convulsions. In fact, six of the 
respondents called it 'senior convulsion'. To them, tetanus was a strong people's disease 
that could be inherited from hot-tempered or very strong parents. Injections were 
believed to be particularly bad for it because they increased the power in the child's 
body and could convert traces of convulsion into tetanus. One other respondent (a 
farmer) said that those who had a strong trace of the disease in their blood might get
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tetanus later in life even by merely stepping on a sharp object, such as a nail, thorn or 
broken bottle. Only one respondent associated tetanus with germs that affected children 
bom on the ground.
Most of the respondents (63 per cent) believed that herbal tranquillizers were best for 
tetanus. The type of treatment recommended tended to be the same as for convulsions. 
Injections were to be avoided. However, judging from the assessment by the medical 
workers (the nurses and medical doctor) interviewed during the study and the lack of 
familiarity with the disease by most other respondents, it would seem that tetanus was 
not a very common disease in this area.
Medical science has established that neonatal tetanus (tetanus neonatorum) is caused by 
infection of the newborn during the first or second week of life by tetanus organisms. 
The infection usually occurs through delivery on the ground, circumcision in the first 
week of life, the cutting of the umbilical cord with unsterilized instruments, or through 
an unhealed umbilical stump (Foster, 1984:119-123). That the disease seemed 
uncommon in this study area may be due to the fact that most births were taking place 
in the maternity centre, private clinics, hospital, or the mission clinics. As a result, 
cutting of the umbilical cord and circumcision were likely to be done with sterilized 
instruments. Gone were the days when cords were cut with 'a pair of sharpened bamboo 
twigs, a piece of broken glass, the spine of a palm frond or ... a knife' with no permanent 
dressing for the umbilical stump (Maclean, 1966:159). However, recent study in 
Pakistan found no association between tetanus infection and tools used for cutting the 
umbilical cord (Traverso et al, 1991:575). It did not matter whether kitchen knives, old 
and new razors, or scissors were used, but it mattered if mothers had babies with 
neonatal tetanus in the past.
Whooping cough (pertussis)
The local term for whooping cough was iko ahugboe (the sharp cough that strengthens 
infants), which was a euphemistic description. Eleven respondents believed that the
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cause of this disease was congenital. They said it was from the gods. Two said that if a 
mother did not have it while pregnant, then her child would have it. Its prevalence was 
associated with the rainy season by another respondent. To convey the idea of the 
cough being contagious, two respondents said that 'covetous' children got it from other 
victims. One respondent said that it could also be caused by measles.
The best treatments reported for whooping cough (pertussis) were cough concoctions 
and herbal tea, hospital drugs and prayers. The concoctions were usually made of 
sugar, honey, palm oil, alum and lemon juice. The herbal preparations were to be 
emetic, aimed at 'clearing the chest'. It was usually believed that hospital drugs could 
help in the healing process but that it was more effective to treat the disease 
traditionally. Mission-trained midwives did not have any objection to using cough 
mixtures but they did not approve of herbal preparations, because herbal preparations 
were associated with herbalists whom Christians were not supposed to consult.
While the belief that pertussis is inherent or supematurally caused may be untrue, it 
must be noted that the cause is not clear-cut, even in the medical literature. According 
to Foster (1984:125), whooping cough is the least well-understood among all the 
preventable diseases that affect children. The fatality ratio of whooping cough is not as 
high as that of measles, but its morbidity is high. A study conducted in Leeds between 
1986 and 1987 showed that children suffering from measles spent an average of six 
days in hospital while those suffering from whooping cough spent an average of 13 
days. Moreover, children who had measles recovered fully in two weeks compared to 
about 14 weeks needed for those suffering from whooping cough to fully recover 
(Conway and Phillips, 1989:1443). The factors listed as affecting its transmission 
include population density, childrearing practices and the pattern of social interaction 
(Foster, 1984). It was not surprising therefore that respondents in this study did not 
know the specific causes of whooping cough. They could however easily recognize it 
and attempt treating it with mixtures aimed at softening the dry phlegm.
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Fever
Iba, the Yoruba word for fever that was used during the in-depth interviews, is a generic 
term which stands for both malaria and high temperature. The main ways through 
which fever was identified were observation of the eyeballs, restlessness in sleep and 
the sudden sluggishness of a cheerful child. The eyeballs of a feverish baby were 
reported to be pale or slightly yellowish in colour.
Fever was believed to be a common disease among children and could be caused by too 
much exposure to the sun, too much oil in the body, constipation and teething. The 
mother's roaming in the sun while carrying the child, or a toddler playing for long under 
the sun was believed to lead to high temperature, which in turn caused fever. Too much 
oil in the body (perhaps oedema) was believed to make a child sluggish. One 
respondent said that fever could be caused by eating too much bread. This could be 
linked to the constipation fever reported by others.
The best cure for fever was generally believed to be herbal tea, in combination with 
regular baths with local soap (aweda) and boiled medicinal herbs. Thirteen mothers 
believed that the syrup sold in shops was a modernized form of the local medicinal 
infusion so modern drugs could be bought for quick relief while the herbs were being 
prepared. The effective treatment for fever was one that forced it out with faeces or 
urine and cleared its oily secretions from the skin. This was why it was believed that no 
single treatment could cure fever; modern and traditional treatments were 
complementary and were more effective when combined.
Mission-trained midwives and believers in faith healing tended to recommend the usual 
treatment of bathing with or drinking sanctified water with olive oil, and good food. 
The thrush (coating) on the tongue of the child was to be removed with alum and some 
emetic juice to increase the child's appetite. In addition, drinking orange juice was 
considered good for fever.
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A recent estimate indicated that, directly or indirectly, malaria causes approximately 
one million childhood deaths in Africa every year (Nevill, 1990:668). Although it was 
not possible to distinguish malaria from ordinary fever in this study, there are studies 
which have shown that malaria and fever are major child-killers in Nigeria (Bruce- 
Chwatt, 1952; Bradley-Moore et al., 1985; Ejezie et al., 1991). For example, Bradley- 
Moore et al. (1985) found in Northern Nigeria that malaria accounted for about 20 per 
cent of toddler (0-2 years) mortality and Ejezie et al. (1991:21) found in Eastern Nigeria 
that 22 per cent of childhood mortality in their study area was caused by fever of 
unknown origin and about 40 per cent by malaria. The survey component of the study 
by Ejezie et al. (1991:21) showed that about 70 per cent of mothers got their 
chloroquine drugs from patent medicine stores or in the open market.
PAYMENT FOR TREATMENT
This section on payment for treatment is included because much of the discussion about 
underutilization of modern health care, delays in seeking treatment for sick children, 
and prolonged decision-making processes have hinged on family budget structure and 
payment for cost of medical care (Orubuloye et al., 1991:203; Adetunji, 1991:1384). It 
seemed necessary, therefore, to examine the pattern of payment for costs incurred for 
treating children's diseases to see if it has a relationship with the person who pays for 
cost of treatment. Orubuloye et al. (1991) argued that although many studies exist on 
how Yoruba women make their money through trading and farming, far less has been 
done on how they spend it. However, as Caldwell and Caldwell (1975) have noted, 
Yoruba women sought opportunity for making money with the aim of taking important 
decisions that affected them and their children, especially payment for health care 
services. The study by Orubuloye et al. (1991:202-203) focused on payment for health 
care and found, contrary to their expectation, that husbands paid for more than half the 
cost of treatment of their sick children.
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The pattern of payment for treatment of children's sickness in Orubuloye et al.'s study is 
similar to that observed in Efon Alaaye in 1991. About half (48 per cent) of the 
treatment cost ten naira (about US$1.00) or less (Table 6.6). Further analysis of the 
pattern of payment for treatment reveals that fathers were more likely to pay for the 
treatment than mothers.
Table 6.6 Cost of treating children who had any illness in the two weeks
preceding the date of interview, Efon Alaaye, 1991.
Cost (in naira) Percentage
0
1-10 
11-20 
21-50 
51 +
Total
How much was paid by father or mother for treatment?
Father
21
27
26
18
8
100 (N = 124) 
Mother
0 31 60
1-10 18 13
11-20 28 15
21 or more 23 13
Total 100 100 (N=96a)
Source: Survey data from the field work in Efon Alaaye, Nigeria (1991)
Note: a Figures exclude 26 cases where treatment did not involve any monetary costs 
and two other cases with no response.
The numbers in the second panel of the table were obtained by subtracting 
the amount paid by the mother from the total cost of treatment. So, 0 means 
that the other partner paid everything, that is, in 31 per cent of the cases 
involving payment, fathers did not share in the payment, whereas in 60 per 
cent of such cases, mothers did not share in the payment.
In about 31 per cent of all cases of treated child's illness that involved monetary cost, 
fathers were not a party to payment, compared to 60 per cent of mothers. As the cost of 
treatment increased, the proportion of mothers participating decreased as shown in the 
second panel of Table 6.6. This finding tended to suggest that fathers' role was more 
important in serious illnesses than in minor ones. If this was the case, it would imply 
that mothers have greater freedom in making treatment decisions in minor illnesses.
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ILLNESS MANAGEMENT AND HEALTH SERVICES UTILIZATION 
BEHAVIOUR
During the interview, attention was paid to what clues parents looked for in making 
their decision on the type of treatment to use for each disease, at what stage hospital 
was considered appropriate and the roles of mothers-in-law, the husband and wife in 
that decision-making process. It was observed that mothers generally took important 
decisions about child care, but these decisions needed the consent of their husbands or, 
if they were not available, the consent of one of the husbands' relatives or close 
associates. The reason given was that a child was not the sole product of the mother 
and that unilateral decisions were risky in case the child died. The husband’s consent 
was considered more important because the wife was expected to show deference to 
decisions of her husband. One explanation for this was the patrilineal nature of the 
society while a more practical consideration was that, ideally, the husband (or father) 
was expected to pay expenses incurred in medical care. The pattern of payment in Efon 
Alaaye supports this finding. Usually, husbands and wives had previously agreed on 
what type of treatment was preferred and where it would be obtained. Hence, a wife 
could take her sick child to the agreed source without waiting for her husband's consent, 
but if that source was to be changed, consent would be required. The only exceptions 
were emergency cases like serious accidental falls, burns and so on.
The findings suggest that the role of mothers-in-law in childrearing, which Caldwell 
(1979:411-412) assumed to be one of the factors explaining higher child mortality 
among illiterate mothers, was diminishing in the study area. Mothers-in-law were still 
very important in providing alternative sources of medicine, usually traditional. Their 
relevance to child survival remained quite important where they had one or more of 
their grandchildren living with them. In the latter case, they used predominantly 
traditional methods of childrearing. However, infants were usually not given to 
grandmothers to bring up except in unusual cases like premarital births to secondary 
school girls, forced divorce and maternal deaths.
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Mothers in this study would not directly seek medical care immediately a child became 
sick. They would start treatment with home remedies. They might not visit health 
facilities at all if the home remedies led to an improvement after a day or two. If after 
three days there was no improvement, or if there was deterioration in the condition, then 
outside help might be sought. In this case, mothers might go to a medicine store to buy 
drugs, take the child to a clinic, maternity centre or hospital, visit a herbalist or go to the 
mission clinic for prayers. The choice would be determined by where the parents were 
at the time of child's sickness (in town or on the farm), who the advisers were, the 
socio-economic status, degree of religiosity, and above all the perceived seriousness of 
the condition. Advice might come from friends, co-workers, mothers- or fathers-in-law 
and accessible, significant others.
Responses from health workers in the town indicated that during peak farming seasons, 
farmers might not come home for health care. Judging from the responses of parents 
however, it appeared this unwillingness to come home for treatment affected children 
less than adults. Thus, mothers would be allowed to go home to obtain treatment for a 
child, no matter how perfunctory.
It was a widely held belief among parents in Efon Alaaye that no two children were 
exactly the same in their patterns of sickness and the way they responded to treatment. 
When a child was sick, the parents would start treatment with what they had already 
used to treat similar diseases in the past. Primiparous mothers would depend on the 
experience of others. It was the duty of the parents to discover this through trial and 
error. Such trials and errors tended to proceed from the known to the unknown, with 
suggestions about the unknown coming from friends, relatives and significant others. It 
was along this line that mothers-in-law used to be very influential in child care if they 
were around to offer suggestions.
The assumption by Caldwell (1979:412) that educated mothers might not accept the 
advice of mothers-in-law appeared to be correct in this study. However, educated 
mothers reported that if they rejected the ideas and suggestions of their mothers-in-law,
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they would not do so in open defiance. They would listen, weigh the idea against what 
they knew and avoid action if the idea or suggestion was not appropriate.
Avoidance of blame was a primary motivating force in seeking assistance from any 
possible source of help, even if only to 'fulfil all righteousness'. The consent, advice 
and opinion were eagerly sought from all accessible significant others who might make 
critical comments if the child died.
Eclecticism characterized the behaviour of parents in their responses to ailments among 
children. Parents believed that modern society provided them with various 
opportunities to ensure the survival of their children: it was therefore their primary 
responsibility to make the maximum use of these numerous avenues. In the past, 
opportunities were limited; nowadays, they were many. Given the traditional attitude of 
sharing and caring, once a child was bom, its effective socialization and nurturing 
apparently became the responsibility of all. Hence, giving out medicines stored at home 
(including the left-overs of drugs one's children had used during previous ailments) was 
a normal part of life in this community. This was facilitated by closeness to members 
of the extended family.
The family was the primary provider of medical treatment for sick children in this 
community; most of the medical care for children seemed to take place away from 
modem hospitals and clinics. Operators of patent medicine stores were a very 
important source of health services; the role of religion was also very strong among 
adherents. Any efforts to influence health beliefs among mothers and key figures in 
child health must make the family and the church important targets, especially in the 
light of a growing influence of the Aladura churches in Nigeria (Dennis, 1992).
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CHILD CARE PRACTICES: SOME HEALTH IMPLICATIONS
Some of the foregoing findings may throw some light on previously observed patterns 
in the quantitative chapters of this thesis. First, the availability of faith clinics as a 
cheaper alternative to maternity centre or hospital delivery meant that very few (15 per 
cent) of the deliveries were not attended by a trained person. It has been shown that 
children delivered in these faith clinics had about twice the chance of survival through 
infancy compared to those bom at home or on the farm (Table 6.2). This might have 
contributed to a lower rate of infant mortality in the area and, perhaps, was also 
connected with near-absence of neonatal tetanus in the area.
The belief of some respondents in the curative power of water from some rivers could 
help them in adopting the concept of oral rehydration therapy for diarrhoeic children, if
water from these rivers are boiled and given to the them. Similarly, the use of
of
medicinal herbal tea might be good for diarrhoea. The useAherbal tea may be injurious 
to health in the hands of many, especially women with little or no schooling, when pots 
of herbal infusion are left for days without heating and the contents warmed up when 
another needs them. The same could be said of sharing left-over drugs, some of which 
might have expired or become contaminated.
The practice of patronizing the 'chemists' or patent medicine stores might give parents, 
especially mothers, a greater sensitivity to illness and fasten response. Parents might 
believe that they had more control over the treatment of their children's illness because 
they could go to the chemists for assistance, with or without money on hand: the 
chemist could agree on instalmental payment for expensive drugs, allow patients to buy 
now and pay later, or parents could haggle over the price in an effort to pay less. The 
major danger that has to be guarded against is the sale of fake or expired drugs; in 
Nigeria, the problem of fake drugs is becoming rampant (Newswatch, 1989:23; Masland 
and Marshal, 1990:56-57). Mott (1976:110) has reported on the services of drug 
hawkers who had no medical training but dispensed drugs and gave 'water' injections in 
rural Bendel, Nigeria. A similar observation was made among the Yoruba by Lowery-
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Palmer (1980:128). The activity of these drug peddlers is so pervasive that it poses a 
major threat to use of public health services in some parts of Nigeria (Iyun, 1989).
The local means of acquiring knowledge about traditional herbal medicine for the 
purpose of using that knowledge to help others appears to have influenced attitudes to 
acquiring knowledge about drugs from modem doctors. Often, respondents did not 
bother going to the hospital again if drugs previously prescribed by a doctor could be 
bought in a medicine store nearby. A drug that worked for the disease of one's child 
was often noted and prescribed for others with a similar disease at another time. 
Illiterate mothers kept the bottle or wrapper of drugs for future identification but if these 
were misplaced, they could ask a patent medicine store operator for a prescription. This 
practice was encouraged by the occasional lack of drugs in public hospitals (Vogel and 
Stephens, 1989) in which case doctors merely prescribed drugs for patients to buy from 
patent medicine stores.
The practice of delaying the commencement of breastfeeding, and of giving Glucose as 
the first feed to the baby, may lead to the waste of the colostrum if the baby has become 
used to a bottle. The baby might prefer the bottle to the breast most of the time, which 
would reduce the quantity of milk produced by mothers. Given the high cost of buying 
the infant formula, many mothers tended to economize on its use, which suggests that 
many children might become malnourished.
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Chapter 7
SUMMARY AND CONCLUSION
In this last chapter of the thesis, the major findings are summarized and placed within a 
broader context of the demographic literature. The basic research questions posed at the 
beginning of the study are reviewed and the attainment of the research objectives 
assessed. The last section of the chapter discusses the major conclusions from this study 
and highlights possible future directions for research.
This thesis has researched into the level and pattem of both mortality among infants and 
nutritional status among children aged 6-36 months in Ondo State, Nigeria. Such an 
investigation was justified because of its policy-relevance, especially in the context of 
Ondo State, where state-wide studies on infant mortality were very rare, and published 
information on nutritional status of children in Ondo State was probably non-existent 
until the publication of the report of the ODHS in 1989. Even then, an analysis of the 
mortality and anthropometric data in the ODHS had not been carried out beyond the 
brief state-wide assessment of childhood mortality levels and childhood nutrition 
contained in the report. This study, therefore, filled an existing vacuum in the 
knowledge about the health status among children in the state by providing the first 
comprehensive analysis combining both infant mortality and childhood nutrition.
The study set out with the aims of investigating the relationship between correlates of 
infant mortality and childhood nutrition in Ondo State, and of using qualitative data to 
provide empirical referents to the observed associations among the variables studied. 
Providing context to observed patterns, through qualitative data, was one way the study 
avoided the reluctance among many demographers to investigate behavioural processes 
resulting in the observed patterns of population dynamics (McNicoll, 1992a: 11). Thus, 
the methodology adopted for this thesis combines both quantitative and qualitative data 
and techniques to unravel the connections between the two dependent variables, infant
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mortality and childhood nutrition, and their correlates in the context of Ondo State. The 
quantitative data used were mainly derived from the 1986-1987 Ondo State 
Demographic and Health Survey (ODHS). The qualitative data were from the EAMS1 
and EAMS2. The correlates of infant mortality were examined using a modified 
version of the Mosley and Chen (1984) framework. A separate conceptual framework 
was provided for nutritional status analysis.
The following sections give a synoptic overview of the major findings of the thesis, 
beginning with the level of infant mortality.
The level of infant mortality
The lower rate of infant mortality in Ondo State than in Nigeria as a whole was one of 
the initial concerns in the thesis. For a state that had no prior census or representative 
survey data with which comparison could be made, providing external validation for the 
observed level of mortality and childhood nutrition was not easy. An indirect way of 
providing such an external validation was to compare the state with data from other 
parts of the region in which it is located. To do this, especially for infant mortality, it 
was necessary to show whether infant mortality was also lower in southwest than other 
parts of Nigeria, and whether the rate shown for Ondo State was comparable to other 
rates in the southwest. Table 1.1 addressed this issue, and the conclusion from the table 
was that infant mortality rates from past studies were, in most cases, lower in the 
southwest than in other parts of the country and that the rate for the southwest from the 
1981-1982 Nigeria Fertility Survey was comparable to the rates indicated by the ODHS 
data.
To show why the infant mortality rates from the 1990 Nigeria Demographic and Health 
Survey were higher than those from the ODHS, Table 1.2 was presented. The table 
indicated that the level of urbanization, the proportion of households with modem 
toilets, electricity and treated water, the proportion of children immunized, and the 
proportion of women aged 15 or above who had completed primary school in Ondo
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State were higher than in Nigeria as a whole. In addition, the degree of child 
malnutrition was higher in Nigeria than in Ondo State. It was, therefore, inferred that a 
lower infant mortality rate than for other parts of Nigeria was fairly reasonable for Ondo 
State.
The next question was whether the rate could be as low as 56 per thousand live births. 
To explore this question, I used an indirect method of mortality estimation. The results 
of this investigation are presented in Appendix 3. Indirect methods used were those of 
Trussed (1975) and Feeney (1976, 1980). The infant mortality rates obtained from the 
indirect estimates were higher than the direct rate. To check whether the higher rates of 
infant mortality indicated by the indirect estimates were unique to Ondo State or 
whether it was a general pattern characteristic of African data, the indirect methods 
were applied to DHS data from several African countries. With the exception of 
Botswana (for the Feeney method) and Zambia (for the Trussed method), the indirect 
estimates of infant mortality rates were higher than rates derived from a direct 
calculation. However, the proportional deviation of the indirect estimates from the 
direct rates was largest in the Ondo State data. This required some explanations from 
the data for the discrepancy.
It became obvious that one of the major reasons for the large direct-indirect mortality 
gap in Ondo State was that the data used for the direct calculation referred only to 1982- 
1985, whereas the data for the indirect estimate referred to a cumulation of mortality 
experiences from 1956. When the indirect methods were applied to the 1982-1985 data 
used for the direct estimation, the Feeney method gave an infant mortality estimate of 
55 per thousand while the Trussed method gave 62 per thousand. The conclusion from 
these analyses was that infant mortality in Ondo State was probably between 55 and 62 
per thousand.
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Data errors
In Chapter 2, special attention was devoted to the examination of the Ondo State data 
for errors. Various methods of detecting age misreporting and errors of omission were 
employed: the rectangular age index, Myer's blended index and graphical illustration. 
The results of the Myer's index, for example, suggested that the ODHS data was 
relatively poor. There was probable omission of dead children, especially among 
women with little or no schooling. Experience during fieldwork in Ondo State 
suggested that the women most likely to omit children ever bom, and hence children 
dead, were those who had a high proportion of children dead. Women who had very 
few births were also likely to report their grandchildren as their own. Even if over­
reporting by women with too few births compensated for live births omitted by those 
with a high proportion of children dead, there would be no way of compensating for 
infant and child deaths omitted. The result would be underestimation of infant and 
child mortality. With these caveats in mind, I proceeded in the thesis to examine the 
pattern of infant mortality according to some socio-economic variables that had been 
established in the literature as potentially significant. This was the subject of Chapter 3.
Correlates of infant mortality
Bivariate and multivariate analyses were used to investigate the relationship. The result 
of the multivariate analysis was that none of the socio-economic correlates was 
significantly associated with infant mortality, neither was an additive model combining 
all of them significant at the 5 per cent level. Rather, maternal age at childbirth was 
very significant and birth order was also significant. This result confirmed findings 
from other studies that the association between infant mortality and socio-economic 
variables is weaker than that between demographic variables and infant mortality 
(Rutstein, 1984; Hobcraft et al., 1985; Palloni, 1985; Srinivasan etal., 1985; Kim, 1988; 
Cleland and van Ginneken, 1988, 1989; Casterline et al., 1989, 1992). Probable 
explanations for the lack of effect of some of the socio-economic variables were 
explored and illustrated using qualitative data from an Ondo State town. Special
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attention was given to an examination of the bivariate relationship between education 
and infant mortality. Most of the educated mothers in the sample were young and their 
children were therefore over-represented among first-order births. The qualitative 
analysis pointed to economic disadvantage of young educated mothers as a very 
important explanation for this relationship.
This economic disadvantage hypothesis is in line with an earlier observation in a study 
using US data that the association of maternal age at childbirth and birth order with 
infant mortality was essentially a socially-mediated physiological process 
(Hollingsworth and Kreutner, 1980; Zuckerman et al., 1983; Davidson and Fukushima, 
1985; Geronimus, 1986, 1987). The economic disadvantage operated in such ways that 
many teenage mothers entered into childbearing without a stable income and, although 
they were likely to breastfeed for very short durations, they lacked the means to finance 
adequate supplementary feeding for their babies. A more detailed investigation of 
breastfeeding and other demographic or proximate variables was carried out in Chapter 
4.
The analysis was carried out using the modified version of the Mosley and Chen (1984) 
framework. Data were available in the ODHS to investigate only three of the five 
categories of proximate determinants specified in the Mosley and Chen framework: 
maternal factors, environmental contamination and personal illness control. 
Breastfeeding duration was also investigated in relation to infant mortality. A novel 
way of assessing the effect of each category of proximate determinants was used. The 
strength or the predictive power of each group of variables on the risk of infant death 
was tested in a multivariate analysis. The result was revealing: maternal factors, 
especially mothers' age at childbirth and children's birth order, were the strongest 
predictors of infant mortality. This implies that all the effects on child survival of the 
socio-economic or background variables that are supposed to operate through the three 
categories of determinants of child survival (Mosley and Chen, 1984) operated in this 
study only through the maternal factors. The other two categories of proximate
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determinants did not exert a significant effect on the level of infant mortality. These 
further confirm the findings from other studies that demographic variables are more 
important explanatory variables for infant mortality than are socio-economic variables 
(Frenzen and Hogan, 1982; Kim, 1988; Gubhaju et al., 1991; Casterline et al., 1992).
However, when the effect of breastfeeding duration was controlled in the logistic 
regression analysis, the result changed; even mothers' education which had no 
significant effect on infant mortality suddenly acquired statistical significance and its 
relationship became inverse with the level of infant mortality. At the same time, the 
significance of the effect of maternal age plummeted. This finding suggested that 
maternal age effect, as well as mothers' education, operated in part through 
breastfeeding practices to affect infant mortality, a point which had been made 
indirectly by Caldwell (1993:127), and was supported by the qualitative data.
Correlates of childhood nutrition
Chapter 5 focuses on nutrition among children aged 6-36 months. The degree of 
stunting and wasting was inversely related to maternal education and rural-urban 
residence was a highly important correlate of malnutrition. In the same way, measures 
of household wealth were also significantly related to both stunting and wasting. 
However, no socio-economic variable was significantly related to childhood nutrition in 
the regression analysis. Indices of environmental sanitation such as source of drinking 
water and toilet availability were significantly associated with stunting or wasting. That 
diarrhoea was significantly related to both stunting and wasting in the multiple 
regression analysis seems to highlight the importance of environmental hygiene.
Because maternal age at the time of childbirth was significantly related to infant 
mortality in the ODHS data, it was expected that current maternal age would be 
significantly related to nutritional status of children. The bivariate analysis indicated 
that there was a significant relationship between current maternal age even though the 
relationship was curvilinear (U-shaped). In particular, the relative risk of a teenage
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mother having a severely stunted child was twice that of mothers in the age group 20- 
24. For severe wasting (or acute undemutrition), the relative risk was more than four 
times among children of teenage mothers compared to mothers aged 20-24. This 
supports the claim that the health of children of teenagers was much more at risk than 
children of those in older age groups (usually 20-44). That the children of teenagers 
had higher risk of malnutrition than children of women aged below 45 years seems to 
agree with the higher rates of infant mortality observed for maternal age earlier in the 
thesis. The findings also support the explanation that socio-economic, rather than 
biological, factors were responsible for the adverse health outcomes among children of 
teenage mothers.
The results of the nutritional status analysis support an observation that was made in the 
analysis of infant mortality that the children of women with secondary education had 
the highest risk of infant mortality among all the education categories. In the nutrition 
analysis, there was not much difference between the children of women with secondary 
education in the proportion severely or moderately stunted and the children of women 
with primary or no education. The major difference was between the children of 
women with higher-than-secondary education and children of women in other education 
categories (Figure 5.4).
Childcare practices
One important cultural practice that appeared relevant to the age pattern of malnutrition 
in the location for the in-depth study was the mothers' practice of carrying babies on 
their backs. Babies that are carried on the back enjoy the warmth, rest and security 
afforded by being intimately close to the mother. Every slight change in temperature 
and temperament can be noticed and attended to by the mother. It appeared that such 
babies were breastfed more and slept longer than those whose mothers did not carry 
them on the back. The practice of carrying babies on the back could be relevant in 
explaining the urge among mothers to give infant formula to their babies, in addition to
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breastfeeding. Mothers wanted their babies to look plump and robust; they tended to 
believe that infant formula would make their babies robust; hence, they struggled to 
feed infant formula to their babies. The cost of buying the supplementary feeding 
tended to increase beyond what most parents could afford as children grew older, 
leading to over-diluting. However, the negative impact of this on children's nutritional 
status tended to be felt more from the later part of infancy when children could be left at 
home with older siblings or other relatives.
Chapter 6 continues the elaboration on the cultural practices that appeared important to 
health of infants and young children in Ondo State. Particular attention was paid to 
those practices and behaviours that could affect the health of the children but which 
often are not covered in demographic or health surveys. These practices included 
pregnancy care and responses to diseases among children. The pregnancy care covers 
the traditional method and faith clinic care. Survey data from the micro study showed 
that approximately equal numbers of women used faith clinics and modern hospitals for 
prenatal care. Because relatively little is known about the type of care provided by the 
faith clinics, special attention was paid to it as well as to the traditional prenatal care.
Because of the importance of the role of maternal age in explaining the pattern of infant 
mortality in this thesis, special interest was taken in the pattern of use of health care by 
mothers at both extremes of the childbearing age. Although the highest proportion of 
births in modern health care facilities were to these age groups, more than half (56 per 
cent) of the children of women aged 40 and above, and about half (49 per cent) of the 
children of those aged below 25, were not delivered at modem health centres. When 
asked the type of people more likely to use the services of a traditional herbalist, one 
herbal doctor specifically mentioned those young mothers who became pregnant and 
were afraid of complications during delivery, as well as those who became pregnant 
while still nursing. These women, according to the herbalist, combined traditional 
health care with hospital attendance. Religious beliefs and faith seemed to play an 
important role in the health practices of the people; however, religion was not found to
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be a significant explanatory variable for infant mortality in the survey data, partly 
because the intensity of religious belief or practice is not reflected in the reporting of the 
religion of affiliation, and partly because most of the people (87 per cent) in Ondo State 
were Christians. It could also be argued that religious beliefs affected more proximate 
variables like attitude to contraception, hospital treatment, place of delivery and 
immunization. However, none of these variables was significantly related to infant 
mortality in a multivariate analysis, unless breastfeeding duration was controlled.
Because of the importance of breastfeeding duration in the multivariate analysis in this 
thesis, considerable attention was paid, in the qualitative analysis, to exploring the 
respondents' attitude to it and the process of weaning. The analysis revealed that most 
mothers believed that breastfeeding was naturally good, and made children healthy and 
strong (Table 6.4). However, the parents' practice of giving Glucose to babies at birth 
and of delaying the commencement of breastfeeding if babies did not complain might 
have serious health consequences.
CONCLUDING REMARKS
The first remark to be made in concluding this thesis concerns the extent to which the 
objectives set out at the beginning were achieved. The study was set the task of 
assessing the explanatory capacity of the socio-economic variables, proximate 
determinants, and the importance of breastfeeding in infant mortality and childhood 
nutrition in Ondo State. The study also aimed to use micro-level data to explore the 
mechanisms for the effects of key variables that were identified. There was no socio­
economic variable that was significant as a predictor of infant mortality in the 
multivariate logistic regression analysis and only mother's place of residence was a 
significant predictor of childhood wasting (weight-for-height) in the multiple 
regression. The major proximate determinants of infant mortality in Ondo State were 
maternal age at childbirth and, to some extent, birth order. However, when the effect of 
breastfeeding duration was controlled, the effect of many of the proximate variables
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became statistically significant. Education also became significant. The key variables 
for infant mortality in Ondo State seem to be breastfeeding duration, maternal age at 
childbirth and birth order. For childhood nutrition, succeeding birth interval was a 
significant predictor of both stunting and wasting. In addition, mother's current age 
squared and source of drinking water were significant predictors of stunting while type 
of toilet was significant in predicting the risks of wasting.
The second question that the thesis had to answer was about the mechanisms through 
which the socio-economic and proximate variables operated to affect infant mortality 
and childhood nutrition. Although mothers' education was, initially, not a significant 
predictor of infant mortality, its effect was significant when breastfeeding was 
introduced to the multivariate model. The effect of education also overruled that of 
tetanus immunization, prenatal check-up or delivery assistance. This suggests that there 
was an interaction between breastfeeding and mothers' education and between 
education and use of health services. Maternal age at childbirth tended to operate, in 
the quantitative data, through its association with breastfeeding practices such that 
teenage mothers, who were more likely to be educated than older mothers, breastfed 
their children for a relatively short time and introduced food supplements very early. 
The qualitative data suggested that the effect of teenage maternity operated through the 
mechanism of relative poverty and lack of preparedness for family responsibilities 
among teenage mothers who introduced early food supplements but could not afford to 
provide adequate food for their infants.
The conclusion reached therefore was that breastfeeding duration was important to 
survival in the first year of life among Ondo State children. It seems wise to encourage 
mothers to breastfeed their babies right from birth. Economic disadvantage appeared to 
be a major factor underlying the observed age affects in infant mortality; it seemed a 
plausible explanation also for the higher rate of infant mortality among infants of 
women with secondary education. This suggests that level of education completed by a 
mother is not the only thing that affects infant and child mortality reduction, but the
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whole gamut of improvement in both material and social conditions of life, if only in 
addition to the shifts in the horizon, psyche and self-image that education brings. To 
focus on investment in education only, without considering a broader issue of socio­
economic development may not really lead to commensurate returns to child survival.
Lessons from a synthesis
This thesis uses two dependent variables, infant mortality and childhood nutrition, 
analyses of which have been done using a combination of quantitative and qualitative 
methods. At the close of the work, it is useful to review the lessons learnt from 
combining the analysis of infant mortality with childhood nutrition, and of merging the 
quantitative and qualitative approaches.
Combining the analysis of infant mortality with that of childhood nutrition facilitated 
examination of the extent to which the same determinants and correlates were operating 
for both mortality and health, as indicated by anthropometric status. It was also 
possible to assess the relative explanatory capacity of each variable in mortality and 
nutrition. The combined analysis also presented a more comprehensive understanding 
of the situation of children in general. It also affords an opportunity to investigate the 
childhood health risks to those who did not die as infants.
The inclusion of a qualitative component in this thesis has been a rewarding experience. 
It afforded an opportunity to get out of the library and computer rooms into the real 
world of experience where mothers live and where their children live, falter in growth 
and perhaps die. A trip to the field was an eye-opener as many factors relevant to infant 
and child health were observed, factors which are difficult to quantify or measure in 
surveys. The combination of approaches led me to appreciate the web of circumstances 
that determine whether a child lives, dies or totters along in a half-life of malnutrition 
and infection. Although a full investigation of under-five mortality has not been 
possible, the experiences with the analysis of infant mortality confirm that Mosley and 
Chen (1984) were right in asserting the multifactorial causation of child survival. So
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complex are the multiplicity of factors determining infant and child mortality as well as 
child nutrition that to focus policy only on variables that are significant in multivariate 
analyses is likely to miss the goal of child mortality reduction. The diversity of living 
conditions and the individual idiosyncrasies that lead up to the survival or death of a 
child are all important. These factors are elaborately bound up in the social, economic 
and cultural makeup of the society (McNicoll, 1992b:405).
Another lesson learnt in the combination of infant mortality with childhood nutrition 
and in fusing quantitative analysis with qualitative information was that a servant 
cannot equally serve two masters. It has not been possible to balance either the 
coverage of mortality with the same degree of attention to nutrition, nor was it possible 
to give the same weight to both quantitative and qualitative methods. One of the 
reasons for this was the desire to place the main emphasis on the core concern of 
demography. Overall, the effort has been worthwhile.
Directions for future research
This thesis has combined the analysis of infant mortality with childhood nutrition. 
Given the data, it would be a profitable approach to examine, among a cohort of births, 
the proportion that dies within each age group and the proportion that are malnourished. 
The summation of these two proportions could be used to compute an index of health 
status among children. Such an index would be a profitable tool for making cross- 
cultural comparison of health status among children.
Many studies in the past (Chamratrithirong and Pejaranonda, 1986; Utomo, Adioetomo 
and Hatmadji, 1986; Ahmed, 1992) tended to compare the results from direct and 
indirect estimates of infant mortality as if they were really comparable. One important, 
but serendipitous, finding of this thesis concerns the disparity between these two 
approaches. A brief exploration of the pattern among African countries suggested that 
the finding was not peculiar to Ondo State data, although the largeness of the difference 
is very conspicuous. This point could be taken up in future research, and data from
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other parts of the developing world, namely Latin America and Asia-Pacific, could be 
used to verify this pattern. Research in this area would indicate the relative strengths 
and weaknesses of each approach and the biases that they could introduce to obtained 
mortality levels, trends and patterns. In addition, some researchers with sympathy for 
the indirect approach (Feeney, 1991; Hill, 1991) have suggested that discrepancies 
between its results and those from direct calculation of infant mortality imply data 
errors. If this is true, it would be profitable to see where this method of detecting data 
errors places the DHS round of data collection.
On the qualitative side, there is awareness of the growing influence of the African 
independent and Apostolic churches (Crumbley, 1992; Dennis, 1992), and the 
pervasiveness of the Aladura faith clinics has been noted in this thesis. The broader 
health implications of the beliefs and practices of these churches, especially among 
women and under-five children, seem to be a significant research issue in Nigeria. It 
has also been hypothesized in this thesis that teenage mothers who deliberately and 
happily entered into childbearing would have higher survival rates among their infants 
than those who became pregnant by mistake. More research is needed to confirm or 
disprove this hypothesis. Moreover, further research is necessary to assess the validity 
of the hypothesized health and nutritional benefits of carrying children on the back by 
women in the study area.
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(General tables)
283
Table la .l Comparison of direct and indirect estimates of mortality estimation 
according to mothers' education using the ODHS data
INFANT MORTALITY CHILD MORTALITY
Directa Indirect Direct ^ Indirect
No schooling 55 103 13 75
Primary 51 90 27 54
Secondary/higher 69 71 0 45
Source: Analysis of the 1986-1987 ODHS data
Note: a Refers to children bom between January 1982 and December 1985.
b Refers to children bom between 1981 and 1982 who are likely to have 
been exposed to the risk of death for four to five years at the time of 
survey in 1986/87.
There was no significant association between infant mortality and mothers' 
education, but the association between mothers' education and child mortality 
(4ql) was significant at the 5 per cent level. While a higher rate was 
observed among children of women with primary education, this is not a big 
problem. The rates are based on a small number of live births.
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Table la.2 Selected socio-demographic characteristics of respondents in
EAMS1, Efon Alaaye, 1988-89
Variables Frequencies Percentages
Age groups
20-29 7 23
30-39 9 29
40-49 9 29
50+ 6 19
Total 31 100
Education
No education 12 39
Below secondary 8 26
Secondary/higher 11 35
Total 31 100
Occupation
Teaching/medicine 6 19
Nursing/midwifery 5 16
Farming/herbalists 17 55
Traders 3 10
Total 31 100
Source: Field work data from Efon Alaaye, 1988-89
Note: This table was published as Table 1 in Adetunji (1991:1381).
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Table la.3 Percentage distribution of women’s marital status, co-residence 
with husband, year of and age at first marriage, and polygyny according to 
educational attainment, Ondo State, 1986
None Primary Secondary Highe
Marital status
Never married 2 15 71 32
Married 93 82 27 64
Others 5 3 2 4
Total (N) 1,555 1,006 1,409 243
Co-residence with husband
Yes 88 86 68 72
No 12 14 32 28
Year of marriage
<1960 14 5 1 2
1960-69 41 23 12 14
1970-74 20 27 9 8
1975-79 14 22 14 25
1980-87 11 24 65 51
Age at first marriage
<15 8 9 5 2
15-17 29 26 24 10
18-20 37 38 38 21
21-23 16 18 24 31
24+ 10 10 9 36
Number of co-wives
None 45 55 73 86
One 32 26 16 8
Two 14 13 7 3
Three 6 4 3 2
Four/more 3 2 1 1
Total (N) 1,531 851 416 166
Source: ODHS data (women's file).
Note: The column percentages add up to 100 except for rounding.
APPENDIX 2
(More graphical illustration of the pattern of age reporting)
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Fig. 2a.l: Pattern of age distribution among women with no 
schooling, Ondo State, 1986
20-24 30-34 40-44 45-4925-29 35-39
Age groups (years)
Source: 1986-1987 ODHS data.
Fig. 2a.2: Pattern of age distribution among women with 
primary education, Ondo State, 1986.
E 120
20-24 25-29 40-44 45-49
Age groups (years)
Source: 1986-1987 ODHS data.
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Fig. 2a.3: Pattern of age reporting among women with post­
primary education, Ondo State, 1986
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Source: 1986-1987 ODHS data.
Fig. 2a.4: Age pattern of children in the anthropometric data,
Ondo State, 1986
d 30 --
Age in months
Source: 1986-1987 ODHS data.
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Fig. 2a.5: Percentage of live births according to their month of 
delivery, Ondo State 1982-85.
Aug Sep OctMar Apr May
Months
Source: 1986-1987 ODHS data.
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APPENDIX 3
(Discussion of the direct and indirect mortality estimation results)
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THE LEVEL OF INFANT MORTALITY IN ONDO STATE, NIGERIA
As mentioned in Chapter 1, the ODHS data showed that the level of infant mortality in 
Ondo State was 56 per thousand live births. This was considered low in the context of 
Nigeria, although possibly reasonable in the context of Southwest Nigeria. Some 
reasons for accepting the plausibility of a low infant mortality rate for Ondo State 
include the fact that a high percentage (63 per cent) of Ondo State women had primary 
education, the state had a high coverage of immunization (71 per cent) and a high level 
of urbanization is characteristic of the Yoruba (see Table 1.2). Moreover, the DHS, the 
organization that conducted the survey, has a reputation for producing high-quality data 
sets as was attested to by the conclusions from the results of DHS data quality 
assessments carried out by Arnold (1990:108) and Sullivan et al. (1990:135).
However, other reasons give cause for doubting this level of infant mortality. They 
include the belief that Nigeria belonged to a category of high-mortality countries 
(UNICEF, 1988, 1992) and that therefore infant mortality could not be as low as 56 per 
thousand in a Nigerian state. Moreover, the pattern of infant mortality rates did not 
follow the usual pattern of secondary school graduates having lower infant mortality 
rates among their children. When Trussell’s (1975) and Feeney's (1976, 1980) indirect 
methods of estimating infant mortality were applied to the data from Ondo State, just as 
Jain (1982:278) applied the methods to Ghanaian data, the rates were higher than 56 per 
thousand: the Trussed method gave an estimated rate of 94 per thousand and the Feeney 
method gave 93 per thousand. The rates were around 66 per cent higher than the 
observed rate. Moreover, the inverse variation between mothers' education and infant 
mortality which was not observed in the direct calculation was found in the indirect 
estimates (Table 3a. 1).
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Table 3a. 1 Indirect estimates of infant mortality rates according to mothers'
education, Ondo State, Nigeria
TRUSSELL METHOD FEENEY METHOD
Education Rates Reference
year
Rates Reference
year
No schooling 103 1982 106 1982
Primary 90 1983 89 1982
Secondary/higher 71 1983 67 1983
All 94 1983 93 1983
Source: Analysis of the ODHS data.
Note: The rates are per thousand and were based on the experience of women aged 25- 
29. For the Trussed method, the rates were derived from the North family of 
the Coale and Demeny (1966) regional life table models.
Rates were calculated using CMORT spreadsheet program (Gray, 1992) and 
were cross-checked manually.
Rates obtained from direct procedure are given in Table la.l (Appendix 1) as 
55, 51 and 69 for infants of women with no schooling, primary, and 
secondary/higher education respectively.
Since there was so much disparity between the direct rates and rates derived by indirect 
methods for Ondo State, I decided to use a similar indirect estimation procedure to 
estimate the rates of infant mortality among the other African countries that participated 
in the DHS and compare the results with the direct rates observed during the surveys. 
The results of the exercise are presented in Figure 3a. 1. Only in Botswana and Zambia 
were lower infant mortality rates obtained through an indirect estimation. For all 
others, the direct rates reported were lower, their relative rates ranging between 2 and 
67 per cent. However, Ondo State had the largest divergence from the indirect 
methods. This requires that some explanations for the discrepancy be provided.
First, the base data used for calculating both direct and indirect estimates of infant 
mortality rates for Ondo State (OHDS) were examined. The ODHS was the only data 
set in which the calculation of the direct rate of infant mortality was based on truncated 
birth history data. It was noticed that while the truncated history used for the direct
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mortality estimate represented recent mortality experience among Ondo State children, 
the data used for the indirect estimate were aggregate numbers of children ever bom 
(CEB) and children surviving. This means that data for the indirect methods included 
the mortality experiences of children bom as far back as the late 1950s and early 1960s. 
For example, women aged 45-49 in the ODHS data in 1986 must have been 15-19 
around 1956. On the other hand, only the experience in the early to mid-1980s is 
reflected in the direct measure. In the ODHS, the proportion of children dead was 
examined by age group of mother, both in the truncated birth history data used for the 
direct mortality rates and also in the CEB data used for the indirect mortality estimation. 
The results are presented in Table 3a.2.
Table 3a.2 Proportion of children dead (Dx) by mothers' age in the truncated 
birth history data and in the children ever born data in Ondo State, Nigeria
Age Dx in the children 
ever bom data
Dx in the truncated 
birth history data
15-19 0.081 0.104
20-24 0.124 0.114
25-29 0.129 0.086
30-34 0.179 0.074
35-39 0.184 0.100
40-44 0.225 0.080
45-49 0.274 0.086
Mean a 0.205 0.088
Source: ODHS data.
Note: a Calculation of the mean was based on total number of children dead divided by 
total number of children.
There was a consistent increase in the proportion of children dead in the CEB data 
while the truncated data did not give a consistent rise. This suggests the possibility of
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an under-reporting of child death among those aged 25-34 in the truncated birth history 
data. From ages 20-49, the proportions dead were higher in the CEB than the truncated 
birth history. This is probably the main reason for the large difference between the 
infant mortality rate for Ondo State obtained through a direct procedure and that 
obtained though an indirect method. For example, the proportion dead in the 25-29 age 
group of the CEB data is 50 per cent higher than in the data used for direct calculation. 
Moreover, the mean proportion dead in the full life history is more than double the 
proportion dead in the truncated birth history data. The mean proportion dead was 
about 20 per cent in the CEB data compared to about 9 per cent in the truncated birth 
history data.
Relevant literature on this topic was reviewed to see what others have found on the 
difference between mortality levels obtained through a direct procedure and those 
obtained though indirect methods of mortality estimation. For example, Preston (1985) 
reviewed mortality results obtained from the World Fertility Survey (WFS) using direct 
and indirect procedures and found that errors in date misreporting could be a major 
problem with direct calculation of mortality rates from survey data. In Jordan and 
Nepal where severe heaping of age at death was noticed in the WFS, for instance, the 
adjusted infant mortality rates were only five per cent underestimated. Preston went 
further to show that the higher rates obtained from indirect procedures were mainly a 
result of biases introduced by the assumptions. He asserted that the indirect procedure 
was a poor substitute for direct estimates because reports of cumulative events could not 
provide direct evidence on trends and the age patterns of mortality. He pointed out that 
the willingness of most analysts to accept the higher mortality rates from the indirect 
procedure arose from their suspicion of the data from developing countries for error and 
the common consensus among English and Spanish-speaking demographers that 
cumulative events are better than dated events, a position which he argued was not 
supported by the WFS data (Preston, 1985:257-260). Chidambaram et al. (1987:867), 
in their review of childhood mortality estimates from the WFS data argued that the
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results of indirect estimates, which give higher estimates and are rarely subjected to 
critical assessment, have come to dominate mortality measurements in statistically poor 
countries. However, Hill (1991:376) was unhappy, particularly with Preston's high­
handed criticism of the indirect estimates of child mortality. He indicated that duration 
of marriage-based variants provided better estimates than age-based variants, and that 
the role of data error should be emphasized in judging the performance of the indirect 
methods.
Feeney (1991) applied his method to two data sets from Sarawak, Malaysia and 
observed that, in most cases, estimates from the Feeney method were higher than rates 
calculated from vital registration. The estimates from the two censuses (1960 and 1970) 
of Sarawak were also quite different; estimates of infant mortality from the 1960 census 
were in some cases double those from the 1970 census for the same year. Feeney 
(1991:53-54) attributed these discrepancies to data error, a point which he did not 
prove. However, Fernando (1985) carried out 85 simulations using 17 life table models 
and five mortality conditions to test the ability of the Feeney method to generate the 
same infant mortality rates if it were applied to error-free data with known infant 
mortality trends. His finding was that in about two-thirds of the cases, the relative mean 
deviations were above 10 per cent, and the range was between -29 and 24 per cent. The 
conclusion that could be drawn from the work of Fernando is that the Feeney method 
has its inherent biases that lead to a tendency to give higher mortality rates.
In summary, the evidence suggests that the indirect estimation procedure usually yields 
higher mortality rates than the direct procedure. This evidence makes the big 
differences between the indirect and direct mortality estimates less disturbing. The very 
high discrepancy between infant mortality rate obtained by the direct procedure and that 
obtained through indirect method in Ondo State is partly explained by differences in the 
reference periods and the higher proportion of children dead in the full life history than 
in truncated birth history data. The pattern of proportion of children dead in the 
truncated birth history suggests the possibility of omission of dead children which might
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have lowered the observed rate of infant mortality through the direct calculation 
procedure.
Supplementary explanations for the direct-indirect method disparity.
Another factor which could bias estimates from an indirect method of mortality 
estimation is wrong choice of life table models. This is not applicable to the Feeney 
method since it does not require a selection of life table models. The Trussed method 
however requires a selection of an appropriate life table model, usually from the Coale 
and Demeny (1966) Regional Life Table System. In the estimation of infant mortality 
using the Trussed method, the North pattern was chosen for this analysis because of the 
belief that in a population that has almost universal breastfeeding as the norm, infant 
mortality would be lower in the first year of life than in the second year because of the 
protective effect of breastmilk against gastroenteritis and other intestinal infections. 
The North model has also been used by Orubuloye and Caldwell (1975), Olusanya 
(1979) and by Caldwed (1979) for the Yoruba. Breastfeeding data from the ODHS 
indicated that the practice of breastfeeding was nearly universal in Ondo State (Ministry 
of Health, 1989:15), although educated women breastfeed for shorter durations (Table 
4.12). The data also showed that 75 per cent of the children were still being breastfed 
after the first year of life. This tends to indicate that the North pattem is an appropriate 
model for Ondo State.
Inclusion of stillbirths in the reported CEB or children dead is another possible source 
of error that could bias the estimates from indirect methods upwards. Turner (1932, 
cited in Okorafor, 1979:424) reported that it was difficult to separate stillbirths from 
infant deaths in his mortality study among the Yoruba of Nigeria. Efforts to eliminate 
this source of error in birth history data include the way birth history data are asked. In 
the ODHS survey, the sequence of questions that yielded the data used in the indirect 
estimation procedures is as follows:
1. Now, I would like to ask about all the births you have had during your life.
2. Have you ever given birth? (if yes)
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3. Do you have any son or daughter you have given birth to who is now living 
with you? (if yes)
4 (i) How many sons live with you?
(ii) How many daughters live with you?
5. Do you have any son or daughter you have given birth to and who does not 
live with you but lives elsewhere? (if yes)
6 (i) How many sons live elsewhere?
(ii) How many daughters live elsewhere?
7. Have you ever given birth to a boy or girl who was born alive but later died
(probe for any boy or girl who was born alive but only survived a few 
hours or days)? (if yes)
8. (i) How many sons have died?
(ii) How many daughters have died?
The sum of Questions 4, 6 and 8 gives the CEB while Question 8 gives the number of 
children dead. It seems, however, that there is no way of distinguishing between live 
births and stillbirths in questions 2-6 given the introduction in 1 above. Although 
question 7 is supposed to filter out stillbirths, how successfully this was achieved is 
difficult to determine.
One other possible source of error that could lead to a higher rate of infant mortality 
from indirect methods is the assumption of constant fertility which did not hold for 
some parts of Nigeria, especially the Southwest where Ondo State is located. For 
example, while the total fertility rate was 6.6 for the southwest in the 1981-1982 Nigeria 
Fertility Survey (National Population Bureau, 1984:84), the rate had declined to 5.5 in 
1990 Nigeria DHS (FOS and IRD/Macro, 1992:23). The total fertility rate in the ODHS 
was about 6.
As the results of the indirect estimates show, there are conspicuous inconsistencies. 
The advice of Feeney (1991:85) in a situation where the method gives an inconsistent 
result is to look for supplementary evidence to assess the external validity of results and 
to allow data analysis to be informed by experience of application and an understanding 
of the society in question rather than a rote knowledge and mere technical expertise in 
method usage. As was stated earlier, the rate of infant mortality reported in the 1981- 
1982 Nigeria Fertility Survey was 56 per thousand, which is consistent with the
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observed rate for the State in the ODHS. The 1990 Nigeria Demographic and Health 
Survey (NDHS) for Southwest region, where Ondo State is located, was 85 per 
thousand and it was for 1980-89 (FOS and IRD/Macro, 1992:80). This suggested a 
higher rate of infant mortality than was reported in the ODHS, but it must be noted also 
that the periods covered were different and the NDHS tends to give the impression that 
the rates of infant mortality have been rising in the country in the 1980s, perhaps 
because of the economic hardship in the country. The rates of infant mortality by 
maternal education in the NDHS data indicated that children of women with some 
primary education experienced a higher infant mortality than those with no schooling, 
and children of those with incomplete secondary education had a higher infant mortality 
than those with completed primary education. What seems clear, therefore, from the 
comparison of direct calculation of infant mortality rates and indirect estimates is that 
the mortality rate for Ondo State is likely to be between the 55 per thousand given by 
the Feeney method and the 62 per thousand from the Trussed method for the period 
1982-1985.
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Fig. 3a.1: Infant mortality rates calculated by direct and indirect 
methods for selected African countries and state.
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f l  Direct HDD Trussell d l  Feeney
Sources: DHS reports for Botswana, Ghana, Kenya, Liberia, Nigeria, Sudan, Zambia, 
and Zimbabwe and Ondo State (Nigeria).
APPENDIX 4
(Some tables and discussions related to Chapter 4)
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Multiple births
Because of their multiplicity, twins are usually born smaller and so weigh less at birth 
than single births and are more likely to be bom earlier than their full time (Blumer, 
1970:48). They also face competition disadvantage among poor people for the scarce 
resources (human and material) needed for their care. These disadvantages tend to 
make their mortality higher in infancy than that of single births. Among all the races of 
the world, the Negroids are believed to have the highest rate of twinning, followed by 
the Caucasoids and then the Mongoloids. Similarly, among all the Negroids, the 
Yoruba of southwest Nigeria have perhaps the highest rate of twinning (Blumer, 
1970:89-90; Morley, 1973:97). Reasons that have been provided for the occurrence of 
twins among humans have ranged from genetic, racial and nutrition to adaptation and 
natural selection. The risk of death among twin infants is heightened by the associated 
rituals that follow their births in places (like Nigeria) where twins are regarded as 
peculiar children who need to be appeased to ensure their survival (Maclean, 1966:260). 
The data analysed in this thesis were drawn from a survey carried out in Ondo State, a 
predominantly Yoruba state in southwest Nigeria. It is, therefore, necessary to examine 
the rate of mortality among the twins in the area.
Table 4a. 1 Infant mortality among singletons and twins in Ondo State, Nigeria
(1982-85)
Birth
type
Live births Infant mortality 
rates per '000
Single births 2535 53.6
Twins 100 120.0
Sex differentials
Single births
Males 1305 55.2
Females 1230 52.0
Twins
Males 53 [150.9]
Females 47 [85.1]
Source: Analysis of Ondo DHS data tape (Child file subset)
Note: Square brackets indicate that rates were based on less than 100 live births. The 
rates were shown in the table because twins are the focus of the analysis.
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About 4 per cent of all births between 1982 and 1985 in Ondo State DHS were twins 
(Table 4a. 1). These twins have a high sex ratio relative to single births and are hence 
faced with the double disadvantage of being twins and of being predominantly males. 
The sex ratio among single births is 106, but it is about 113 among twins (117 among 
the first of twins and 108 among the second of twins). Almost one in every five (19 per 
cent) male first twins die in their first year of life relative to 13 per cent for the female 
first. The rate of mortality is very low among female second twins (4 per cent) as 
against 12 per cent among males who are second twins.
Table 4a.2 Infant mortality rates according to maternal age at childbirth and 
child's birth order, Ondo State, Nigeria (1982-85)
Maternal age Birth
order
Live
birth
Rates 
(per '000)
Below 20 ~ r ~ 142 112.7
2-3 55 ..
4-5 6 ..
6+ 0
20-24 1 176 62.5
2-3 252 51.6
4-5 76
6+ 13 ••
25-29 1 60
2-3 248 32.3
4-5 285 35.1
6+ 136 51.5
30-34 1 7
2-3 81
4-5 207 38.6
6+ 266 56.4
35+ 1 3
2-3 16
4-5 144 69.4
6+ 462 51.9
Source: Analysis of Ondo DHS data tape (Child file subset)
Note: .. indicates that the rate was not reported because it was based on very few
cases.
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Table 4a.3 Infant mortality according to preceding birth interval and maternal
education, Ondo State, Nigeria (1982-85)
Interval Live births Infant mortality
(months) rates per '000
Below 24
No schooling 185 81.1
Primary 150 60.0
Secondary+
X2 value = 1; d.f. - 2 ;  P < 0.10
106 75.5
24-35
No schooling 447 44.7
Primary 332 42.2
Secondary+
X2 value = 1; d.f. = 2; P < 0.10
121 57.9
36+
No schooling 498 46.2
Primary 309 48.5
Secondary+
X2 v a lu e r  1; d.f. = 2 ; P < 0.10
92 [43.5]
Source: Analysis of Ondo DHS data tape (Child file subset)
Note: Square brackets indicate that rates were based on fewer than 100 live births.
The table shows that 42 per cent of the births with preceding intervals of less than two 
years were to mothers with no education, which represented only 16.4 per cent of all 
births to women with no education. This means that more than 80 per cent of their 
births occur at favourable interbirth intervals. About 34 per cent of all babies with 
preceding birth interval of less than two years were born to women with primary 
education and this represented only 19 per cent of all their births: four-fifths of their 
births also occurred at favourable interbirth intervals. The percentage of the children of 
mothers with secondary or higher education born within two years of the preceding 
birth is 33.2, compared to the 16.4 among women with no education. This means that 
the proportion of children of mothers with at least secondary education bom within two 
years of preceding birth is slightly more than double that of women with no education 
and a little lower than double that of women with primary education. Given that births 
with short preceding intervals have higher risks of mortality, then children of highly 
educated mothers are exposed to higher risks of death than those of less educated
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mothers. It is clear from Table 4a3 that the longer the spacing before the birth of the 
preceding child of secondary-school graduates, the lower the risk of mortality. The 
same pattern cannot be said to hold for other categories.
There is association between the length of the following birth interval and education of 
the mother. This is shown in Table 4a.^. The data show that there is almost a 
proportionate distribution among educational groups of the births with less than two 
years of succeeding birth interval, but when the absolute numbers are examined relative 
to the total number of births in each education category, the picture changes. For 
example, while only 18.4 per cent of all births to women with no schooling and 23 per 
cent of those to women with primary education in the table occur in the less-than-24 
months category, the percentage for those with secondary or higher education is about 
41 per cent.
Table 4a.4 Infant mortality according to succeeding birth interval and maternal 
education in Ondo State, Nigeria (1982-85)
Interval
(months)
Live births Infant mortality 
rates per '000
Below 24
No schooling 86 [314.0]
Primary 86 [151.2]
Secondary+ 82 [158.5]
24-35
No schooling 224 62.5
Primary 195 51.3
Secondary+ 96 [31.3]
36+
No schooling 157 25.5
Primary 92 [32.6]
Secondary+ 23 [0.0]
Source: Analysis of Ondo DHS data tape (Child file subset)
Note: Square brackets indicate that rates were based on fewer than 100 live births.
The results presented in Table 4a/F show that an excessively high infant mortality 
occurs among women with no education who gave birth to children within 24 months of
305
the birth of the index child. However, the small number of births upon which these 
rates are based should not be overlooked. The condition of mortality in the first year of 
life improved across all education categories as the length of following birth intervals 
increased. Very few educated women in the secondary or higher category give birth to 
children with longer than three years of spacing. It must be noted, however, that 
truncation of births to the date of interview must have censored the data and affected the 
length of succeeding birth interval observed.
APPENDIX 5
(Tables related to Chapter 5)
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Table 5a.l Coefficients of the multiple regression model containing some
background variables and SD-scores of height-for-age, Ondo State, 1986
Variable P
Mothers' education 0.47
Mothers' age 0.36
Preceding birth interval 0.91
Place of residence 0.89
Child's age 0.30
Child's age squared 0.24
Duration of breastfeeding 0.48
Type of birth 0.43
Type of toilet 0.67
Number of items possessed 0.97
Unadjusted R2 =0.14 
Adjusted R2 = 0.08
Source: ODHS data tape (children's file subset)
Table 5a.2 Coefficients of the multiple regression model containing some
background variables and SD-scores of weight-for-height, Ondo State, 1986
Variable P
Mothers' education 0.66
Mothers' age 0.96
Mothers' age squared 0.97
Child's age 0.94
Child's age squared 0.89
Type of birth 0.47
Duration of breastfeeding 0.87
Preceding birth interval 0.73
Source of drinking water 0.82
Household status 0.98
Place of residence 0.23
Unadjusted R2 =0.12 
Adjusted R2 = 0.07
Source: ODHS data tape (children's file subset)
APPENDICES 6A- 6C
(Questionnaires)
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APPENDIX 6A
SECT I OK 1: RESPONDENT'S BACKGROUND.
NO. J CUESTIONS AND FILTERS j CODING CATEGORIES |
SXIP
TO
101 RECORD NUMBER OF PEOPLE LISTED IN THE 
HOUSEHOLD SCHEDULE NUMRFR OF PrnPLr 1 1 i
RECORD NUMBER OF CHILDREN AGE 5 AND UNDER 
LISTED IN THE HOUSEHOLD SCHEDULE AND WHO 
NORMALLY LI YE IN THE HOUSHOLD.
NUMBER OF CHILDREN
AGE 5 AND UNDER. . . i---:--- -
102 RECORD THE TIME HOUR............... i ■- '
MINUTES...........  i--- !---1
First I »ould like to ask same questions about yourself and your household.
102 For Best, of the time until you »ere 12 years 
old, did you live in a village, in a to»n, 
or in a city?
VILLAGE................... 1
TOWN...................... 2
CITY...................... 3
104 Ho» long have you b-een living continuously in
?
(NAME OF VILLAGE, TOWN, CITY)?
YEARS.............  <---i---'
ALWAYS.................. 96 —
VISITOR................. 97 - — ►106
ies Just before you *oved here, did you Live in 
a village, in • torn, or in a city?
VILLAGE 
TOWN. . . 
CITY. . .
106 In »hat month and year »ere you born? MONTH.............  *■---i--
DK MONTH................98
YEAR..............  ... . .
DK YEAR................. 38
107 Ho» old »ere you at your last birthday?
COMPARE AND CORRECT 1C6 AND/OR 1C7 
IP INCONSISTENT.
AGE IN
COMPLETED YEARS
108 Have you ever attended achool? YES
NO. --►112
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5X1?
NO. 1 QUESTIOHS AHD FILTERS_______________________j CODING CATEGORIES I TO
109 Vhat r a a the highest level of school you 
attrnded: prisary, secondary, or 
postsecondary?
PRIMARY................... 1
SECONDARY................. 2
POSTSECONDARY............ 3
110 Vhat raa the highest claas/fora/year you 
completed at that level? CLASS/FORM/ YEAR...... i---:
111 CHECX 109: SECONDARY OR
PRIMARY C ] POSTSECONDARY C ]
1 L, ' *-■**-'
112 Can you read a letter or nerspaper easily, 
vith difficulty or not at ail?
READ OUT CODING CATEGORIES.
EASILY.................... 1
VITH DIFFICULTY.......... 2
NOT AT ALL................3
113 Do you listen to a radio at least once 
a reek?
YES....................... 1
HO........................ 2
1 U Vhat is the »ajor source of drinking rater 
for aesbers of your household?
PIPED INTO RESIDENCE...01
PUBLIC TAP.............. 02
VELL..................... 03
RIVER/SPRING or OTHER
SURFACE VATER.......... 04
TANKER TRUCK or OTHER
VENDOR..................05
RAIKVATER................06
OTHER 07
(specify )
115 Vhat is the aa jor source of rater for 
household use OTHER than drinking 
(eg., handrashing, cooking, ...) for sesbers 
of your household?
PIPED INTO RESIDENCE. . . 01
PUBLIC TAP.............. 02
VELL..................... 03
RIVER/SPRING or OTHER
SURFACE VATER.......... 0-4
TAHXER TRUCK or OTHER
VEHDOP...................05
RAIHVATER............... 06
O T H E R ___________________ 07
(specify )
116 Vhat kind of toilet facility does your 
household have?
FLUSH. 
BUCXET 
PIT... 
OTHER
(specify) 
HO FACILITIES...... — 115
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*0- I______ QUEST I OKS AXD FILTERS____________________ I COOIXG CATEGORIES
117 At » h a t  » g e  do  c h i l d r e n  in t h i s  h o u s e h o l d  
u s e  t h e  s a * e  t o i l e t  f a c i l i t y  as a d u l t s ?
AGE IX YEAR-R l -
X0 C H I L D R E X ____  q7
118 Do  y o u  hi ve , r i g h t  no», a c a k e  of s o a p  on 
th e p r e * l s e s  ?
Y E S ................... i
X 0 ...................... 2
119 D o e s  y o u r  h o u s e  hav e:
E l e c t r i c i t y ?
A r a d i o ?
A t e l e v i s i o n ?
A r e f r i g e r a t o r ?
YES X0
E L E C T R I C I T Y ......... 1 2
R A D I O .................  1 2
T E L E V I S I O N ..........  1 2
R E F R I G E R A T O R .......  1
120 D o e s  an y s e s b e r  of y o u r  h o u s e h o l d  o»n :
A b i c y c i e  ?
A s o t o r c y c i e ?
A c a r ?
A h o s e  or a p a r t s e n t ?
A t r a c t o r ?
YE S  HO
3 I C Y C L E ................ 1 2
M O T O R C Y C L E ...........  1 2
C A R .....................  1 2
H Q M E / A R A R T M E X T ...... 1 2
T R A C T O R ................  1 2
121 M A I N  M A T E R I A L  OF  T H E  F L OO R . VOC O  P L A X X S .................. 1
C EM E X T ......................... 2
E A R T H / S  A H D ....................3
TERR  A Z O ........................ A
O T H E R  5
(s p e c i f y )
122 W h a t  is y o u r  r e l i g i o n ? C A T H O L I C .......................1
P R O T E S T A N T ....................2
M U S L I M ......................... 3
T R A D I T I O N A L .................. A
XO R E L I G I O N .................. 5
O T H E R  8
( 8 p-ecif y )
123 Ar e  y o u  a Y o r u b a  » o s a n ? Y E S .............................1
X O .............................. 2
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SECTIOH 2: REPRODUCTION.
XO- I________QUEST I OHS AMD FILTERS______________________ I CODING CATEGORIES
SKIP
TO
201 Nov I you Id like to »sk »bout »11 the births you h*ve h«d during your life
202 Have you ever given birth? YES
HO. 2
I
— v 207
203 Do you have any son or daughter you have 
given birth to »ho is no» living »ith you?
YES...................i
NO........................2 — 2C5
20H Ho» »any sons live »lth you?
And ho» many daughters live vith you?
IP HOHE ENTER ZEROS <0C>.
205 Do you have any son or daughter you have 
given birth to and »ho does not live »ith 
you but elsevhere?
YES
NO.
1
2 207
206 Ho» many sons live else»here?
Ho» many daughters live elsevhere?
IP HOKE ENTER ZEROS <0C>.
SONS ELSEVHERE. . . .
DAUGHTERS
207 Have you ever given birth to a boy or a girl 
»ho »as barn alive but later died?
PROBE: Any (other) boy or girl »ho »as born YES
alive but only survived » fe» hours or days? NO. 2 --- >- 20«
206 Ho» many boys have died?
And ho» many girls have died?
IP HOHE ENTER ZEROS <CC>.
SONS DEAD. 
GIRLS DEAD
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KO.
B M
229
QUEST I OKS AND FILTERS
SUM AHSWERS TO 204, 206, 206, 
ENTER TOTAL.
AND
IF NONE ENTER ZEROS <00>.
CODING CATEGORIES
TOTAL
SKIP
210 CHECK 209:
Just to *ake sure that I have this right:
you have had in total ___  live births
during your life. Is that correct?
YES t 3 NO C ]
PR06E AND 
CORRECT 204-209
,---------  AS NECESSARY
___________  T __________________________________
CHECK 209/210:
ONE OR MORE 
LI YE BIRTHS C 1 NO LI YE BIRTHS C 3
C 3 ONE LI YE BIRTH
Nov I vould like to ask ao»e questions about the birth you 
have had, vhether the child is still alive or not.
C 3 MORE THAN ONE LI YE BIRTH
Nov I vould like to ask ao»e questions about the births you 
have had, vhether they are still alive or not.
Let us start vith the aost recent (last) birth.
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TA3LE 2.1
RECORD INFORMATION STARTING WITH THE MOST RECENT (LAST) BIRTH IN COLUMN 1 
CONTINUE VITH THE NEXT COLUMN UNTIL YOU HAVE RECORDED THE FIRST (OLDEST) BIRTH OR 
A BIRTH BEFORE 1981 - IN THAT CASE LEAYE THE TABLE AND SXIP TO 238.
RECORD TV I NS IN SEPARATE COLUMNS AND MARK VITH BRACKET.
IMPORTANT: AN ESTIMATE OF THE DATE OF BIRTH MUST BE RECORDED - PROBE IF NECESSARY.
221 Da t e 
of birth
222 V a s 
it a boy 
or a girl?
220 Is
he/she
•live?
224 Is
(NAME) 
living 
»ith you?
225 Ho* 
old m a s
the chila 
then it 
died? I
II LAST BIRTH□
(na«e
MONTH..
YEAR. . . .
BOY.......... 1
GIRL........  2
ALIVE.......  1
DEAD........  2
SKI? -*------
TO 225
YES___
NO....
SKIP 
TO 226
DAYS___ 1 «----
MONTHS. . 2 <---
YEARS...2
IfJ2| XEXT-TO-LAST BIRTH
(na *e )
MONTH... 
YEAR___
BOY.......... 1
GIRL......... 2
ALIVE.......  1
DEAD......... 2
SXIP -«------
TO 225
YES....
NO....
SKI?
TO 226
DAYS___ 1 '
MONTHS..2
YEARS. 3 1 - 1
□3| SECOND FROM LAST BIRTH
(na ae)
MONTH. 
YEAR..
BOY.........  1
GIRL........  2
AL I YE.......  1
DEAD........  2
SXIP -e------
TO 225
YES___
NO....
SXIP 
TO 226
DAYS....1' 
MONTHS..21 
YEARS...2'
□ THIRD FROM LAST BIRTH
(na ae)
MONTH. . . '--:---1
YEAR.... i-- i-- 1
BOY.......... 1
GIRL......... 2
ALIVE.......  1
DEAD......... 2
SKI? -c------
TO 225
YES___
NO....
SKIP 
TO 226
DAYS. ... 1 
MONTHS..2 
YEARS...2
RECORD DAYS IF LESS THAN 1 MONTH, MONTHS IF LESS THAN 2 YEARS, OR YEARS.
226 1981 1981 1981 1981
CHECK 221: AND BEFORE AND BEFORE AND BEFORE AND BEFORE
YEAR OF LATER 1981 LATER 1981 LATER 1981 LATER 1981
BIRTH C ) C ) C ] C ) C ] C ] C J C ]1T iY
1
y
1
i iT \
NEXT S K I P NEXT SKI? ■ NEXT SKI? NEXT SKI?
COLUMN TO 220 COLUMN TO 230 COLUMN TO 220 COLUMN TO 220
315
TABLE 2.1 (CONTINUED)
CONTI HUE WITH FOURTH FROM LAST BIRTH, IF APPLICABLE.
RECORD TWINS IH SEPARATE COLUMNS AND MARX WITH BRACXET.
IMPORTANT: AN ESTIMATE OF THE DATE OF BIRTH BUST BE RECORDED - PROBE IF NECES5ART
221 Date 
of birth
222 Was 
it a boy 
or a girl?
220 Is 
he/she 
alive?
224 Is 
(NAME) 
living 
t ith you ?
225 Ho» 
old v a s 
the child 
»hen it 
died? ,
□ FOURTH FROM LAST BIRTH
(name)
MONTH. . . I---i---1
YEAR___  i---*---i
30Y. . 
GIRL.
ALIYE.......  1
DEAD......... 2
SKI?
TO 225
YES. 
NO. .
SXIP 
TO 22S
DAYS. . . . 1 ' 
MONTHS..2
YEARS.
HIFIFTH FROM LAST BIRTH
(na *e)
MONTH... 
YEAR___
BOY. . 
GIRL.
ALIYE.......  1
DEAD........  2
SXIP 
TO 225
YES. 
HO. . 1 1 2 i
SXIP 
TO 22S
d a y s___ l1
MONTHS..2
YEARS. . . 3'-
□7| SIXTH FROM LAST BIRTH
(na»e)
MONTH. 
YEAR..
BOY.........  1
GIRL........  2
ALIYE.......  1
DEAD........  2 1
SXIP 
TO 225
YES. 
HO. .
SXIP 
TO 226
DAYS--- 1
MONTHS..2 
YEARS...3
HI8 I SEYEXTE FROM LAST BIETH
( n a »-e )
MONTH... 
YEAR___
RECORD DAYS IF LESS THAN 1 MONTH, MONTHS IF LESS THAN 2
30Y.........  1
GIRL........  2
ALIYE.......  1
DEAD........  2
SXIP -t------
TO 225
YES.........  1
NO..........  2
SXIP ------
TO 226
DAYS. ... 1 i---- --j
MONTHS. .2 '---- --
YEARS. . . 3'---i---
YEARS, GR YEARS.
226
CHECX 221: 
YEAR OF 
BIRTH
1981 
AND 
LATER 
C ]
BEFORE 
1981 
C ]
1981 
AXD 
LATER 
C ]
BEFORE 
1981 
( ]
1981 
AND 
LATER 
C 1
■ ■ ■
BEFORE 
1981 
C ]
1981 
AXD 
LATER 
C 1
BEFORE 
198 1 
C ]
i
l
NEXT
COLUMN
1T
SXIP 
TO 230
1T
NEXT
COLUMN
1T
SXIP 
TO 230
1
NEXT
COLUMN
1T
SXIP 
TO 230
7
NEXT
COLUMN
r
SXIP 
TO 230
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SKIP
NO. . 1 QUESTIONS AND FILTERS | CODING CATEGORIES } TO
230 CHECX: COMPARE NUMBER OF BIRTHS RECORDED
IN TABLE 2.1 WITH TOTAL IN 209: 
ARE NUMBERS THE SAME?
Yft r i
f____________________^
231 In what »onth and year was your first child 
born ?
MONTH............ i--i 1
YEAR............. i--1-- 1
232 Did you have your »enstrual period in the last 
four weeks?
YES.................... 1
NO..................... 2
1
234
233 How »any dayB ago did your last »enstrual 
period start? NUMBER OF DAYS. . . . 1-- - - >
1
240
234 Are you pregnant now? YES.....................1
SO...................... 2 -
NOT SURE................ 3 - — 239
235 For how ■any »onths have you been pregnant? HGHTHS........... '-- i--
DK.................... 96
236 Since you have been pregnant, have you been 
given any injection to prevent the baby fro» 
getting tetanus, that is, convulsions- after 
birth?
YES
NO.
DK.
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HO. I CUES!I OHS AND FILTERS COD IHG CATEGORIES
SKIP
TO
237 Did you «ee anyone for a check on this 
pregnancy ?
YES
HO.
1
2
i
--- ►  243
238 Vhor did you see?
PROBE FOR TYPE OF PERSON AMD RECORD MOST 
QUALIFIED.
DOCTOR...........
HURSE OR MIDWIFE. 
TRADITIONAL BIRTH
ATTENDANT......
RELATIVE........
OTHER............
HO ONE...........
1 —
2 J
3 -
4 -
8 -U-240
239 When did you have your last »enstrual period? DAYS AGO......... 1 I---1--- J
WEEXS AGO......... 2»------1
MONTHS AGO....... 3 1---a--- ‘
BEFORE LAST PREGNANCY.996 
HEYER MENSTRUATED.... 997
243 When during her »on thly cycle do you think 
a T o u n  has the greatest chance of bee or. m g  
pregnant?
DURING HER PERIOD....... 1
RIGHT AFTER HER PERIOD
HAS ENDED.............. 2
IN THE MIDDLE OF THE
CYCLE...................3
JUST BEFORE HER PERIOD
3EGIHS..................4
AT ANY TIME............. 5
OTHER ___________________6
< specify)
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SECT I OH 3: HEALTH AHD BREASTFEEDING.
SXIP
NO. | 
301
GUESTIONS AND FILTERS | COOING CATEGORIES j
CHECK TA3LE 2.1:
ONE OR
MORE LIVE BIRTHS NO LIYE BIRTHS
SINCE JANUARY 1961 C ] SINCE JANUARY 1981 C ]
___i t___________________ _ ___________
TO
SECT
f---------  " n
3C2 No» I »ould like to ask BO»e questions «bout your »oat recent (list) birth.
CHECK TABLE 2.1 AND ENTER NAME AND SURVIVAL STATUS FOR LAST BIRTH:
I 1| LAST BIRTH ALIVE C )
1— 1 (na»e) DEAD C ]
303 When you »ere pregnant »ith (NA?1E) »ere you 
given any injection to prevent the baby fro® 
getting tetanus, that is, convulsions after 
birth?
YES...................... 1
NO....................... 2
DK....................... 3
304 When you »ere pregnant, did you see anyone 
for a check on this pregnancy?
IF YES: Who ■ did you see?
PROBE FOR TYPE OF PERSON AND RECORD 
.HOST QUALIFIED.
DOCTOR................... 1
NURSE OR MIDWIFE........ 2
TRADITIONAL BIRTH
ATTENDANT...............3
RELATIVE.................A
OTHER.................... 5
HO ONE................... 6
305 Vho assisted »ith the delivery of (NAME)? DOCTOR................... 1
NURSE OR MIDWIFE........ 2
TRADITIONAL BIRTH
ATTENDANT...............2
RELATIVE................. 4
OTHER.................... 5
NO ONE................... o
306 Did you ever feed (NAHE) at the breast? YES..................... 1
NO.......................2  *“319
307 Are you still breastfeeding (HAKE)? YES...................... !
HO........................3 —
CHILD DIED.............. 3 --»-314
319
*0. I_______QUEST I OKS AMD FILTERS____________________I CODING CATEGORIES
oca Ho» aany times did you breastfeed last night, 
between sundovn and lunrlie)
HUKBER OF TIKES.. l . 
CHILD SLEEPS
AT BREAST........  97
309 Ho» i«ny tlies did you breastfeed yesterday 
during the daylight hours?
HUKBER OF TIKES.. i-- 1__ i
AS OFTEN AS
CHILD VAHTS.......... 97
310 At any t i » e yesterday or last night, »as 
(MAKE OF LAST CHILD) given any of the 
folloring?
READ OUT C00IHG CATEGORIES.
YES HO
PLAIN WATER.......  1 2
JUICE.............  1 2
POWDERED KILK..... 1 2
COVS/GOATS KILK.... 1 2
AHY OTHER LIQUID
1 2
( specify)
AHY SOLID OR
KUSHY FOOD.......  1 2
311 CHECK 310:
AHY SOLID OR HO SOLID OR
LIQUID FOOD LIQUID FOOO
(at least one yes) C 1 (not one yes) C ]
1 L( ' -- -
312 Were any of these given in a bottle vith 
a nipple?
YES.................... 1
HO..................... 2
313 Hot old n e  (HAKE) Then you started giving 
him/her solid and/or liquid food?' AGE IK KOHTHS....  <---1-- 1 -^320
314 Kct aany months did you breastfeed (HAKE)? HOHTHS...... 1'___  i---!-- 1 '
TILL DEATH............ 97 -- ► 31S
315 Why did you stop br e a s tf e-ed ing (HAKE)? TIKE TO WEAK............ 1
CHILD TOO VEAX/ILL......2
KOTHER TOO VEAX/ILL.....3
CHILD DIDN'T SUCK.......4
KI LX IHSUFFICI EXT.......5
KOTHER WORKING..........S
PREGNANT................7
OTHER 3
(specify)
320
SKI?
u .
316
QUESTIONS AND FILTERS j COOING CATEGORIES J
CHECK 302:
LAST BIRTH ALIYE C 3 LAST BIRTH DEAD [ ]
,_________i i_
TO
317 Ho* old via (HAKE) *hen you started giving I
him/her *oiid and/or liquid food?
I
AGE IN MONTHS.... '-- >-- J — ^321
313 Did you ever give the child any solid and/or 
liquid food?
IF YES: Ho* old ras the child »hen you 
started giving hi»/her solid and/or liquid 
food ?
1
AGE IN MONTHS.... >-- i--1 .
NEYER SOLID
AND/OR LIQUID FOOD....97 _l-»-339
319 Vhy ras (HAKE) never breastfed? CHILD TOO VEAK/ILL......1
MOTHER TOO VEAK/ILL.....2
CHILD DIDN'T SUCK.......3
MILK INSUFFICIENT.......4
MOTHER YORK I NG..........5
CHILD DIED............. 6
OTHER 7
(specify)
320 CHECK 302: |
LAST BIRTH ALIYE C 3 LAST BIRTH DEAD C 3
321 Has (HAKE) had diarrhea in the last 2 reeks? YES.................... 1
HO..................... 2
DK......................3 U - 332
322 Ho* »any days did the diarrhea last (the last 
11 » e ) ?
NB OF DAYS...... i-- i--1
DK....................98
323 Ho* »any »tools on the rorst day? NB OF STOOLS.... ■-- - - i
DK....................98
324 CHECK 307:
STILL HO LOHGER/NEYER
BREASTFEEDING C 3 BREASTFEED ING C 3
1 i
325 Did you atop breastfeeding (NAME) during the 
ti»e he/she had diarrhea?
YES....................I
NO.....................2
321
HO. I 
3 2 6
Q U E S T I O N S  AMD F I L T E R S  j C O D I N G  C A T E G O R I E S  j
C H E C K  3 1 0 :
A K Y  S O L I D  OR HO  S O L I D  OR
L I Q U I D  F O O O  L I Q U I D  F O O O
(at l e a s t  o n e  yea) C ] (not one ye a)  [ ]
.. .. . _| l___
SKI P
TO
------------------------------ JJ1
32 7 V h e n  (H A K E )  h a d  d i a r r h e a  (t h e  l a s t  tiae) did 
y o u  g i v e  h i a / h e r  a o r e  s o l i d / a u a h y  f oo d  to eat, 
t h e  a a a e  a a o u n t ,  or l e s s  t h a n  u s u a l ?
K O R E ............................ 1
SAKE A K O U N T ................... 2
L E S S ............................ 3
HO F O O D ........................ A
32 S V h e n  (H A K E )  h a d  d i a r r h e a  (t h e  l a s t  tiae) did 
y o u  g i v e  h i a / h e r  a o r e  l i q u i d s  to drink, the 
s a t e  a a o u n t ,  o r  les s t h a n  u s u a l ?
SAKE  A M O U N T .................. 2
L E S S ............................ 3
HO L I Q U I D S ....................A
3 2 S D i d  y o u  g i v e  (HAKE) a n y  s p e c i a l  f o o d s  or 
d r i n k s  to t r e a t  the d i a r r h e a ?
IF YE S:  W h a t ?
1 i
3 3 0 A p a r t  f r o *  » h a t  yo u t o l d  ae above, did yo u  or 
a n y b o d y  e l s e  d o  s o m e t h i n g  to t r e a t  the 
d i a r r h e a ?
1
Y E S .............................1
H Q .............................. 2  >- 3 32
331 V h a  t a a s d o n e  ?
C I R C L E  C O D E  1 FOR A L L  K E X T I O K E D .
ORS ( O R A L  R E H Y D R A T I O N
P A C X E T ) ...................... 1
SSS ( H O K E  S O L U T I O N  OF 
SUGAR, S A L T  AND V A T E R ) .1
I H T R A V E N G U S  F E E D ........... 1
TABLETS, I N J E C T I O N S ,
S Y R U P S ........................ 1
H E R B A L  R E M E D I E S ............ 1
P'JRGATI YE..................... 1
T R E A T E D  IN H O S P I T A L .......1
O T H ER  1
( a p ec if y )
3 3 2 H a s  (H A K E )  h a d  f e v e r  in th e  l a s t  A ree ks? Y E S ..............................1
H O ............................... 2 — i
D K ............................... 3
333 D i d  y o u  or a n y b o d y  do soa-ething to t r ea t  the 
f e v e r ? « 0 .............................. 2 -  ...
D K .............................. =
322
KO.
s m m
QUESTI0HS AMD FILTERS COD I KG CATEGORIES
SMP
33 4 Wh a t y a B done ?
CIRCLE CODE 1 FOR ALL MEXTIOHED
ANTIHALARIALS........... 1
LIQUID or
SYRUP...................1
PILL...................  1
INJECTION................1
TREATED IK HOSPITAL.... 1
OTHER ___________________i
(specify)
335 Has (HAHE) suffered fro« severe coughing or 
»nd/or difficult breathing in the 
last 4 y eexB ?
YES...................... i
HO....................... 2D K . . . . . . . . . . . . . . . . a 338
336 Did you or anybody do something to treat the 
profcie«?
YES
HO.
DK.
1
2
a 338
337 Vha t ras dene? ANTIBIOTICS............. 1
LIQUID or
SYRUP...................1
PILL...................  1
INJECTION................1
TREATED IK HOSPITAL.... 1
OTHER___________________1
(specify)
CHECK 321:
(HAKE) HAD 
NO DIARRHEA C 3
(NAHE) HAD 
DIARRHEA C 3
»ENTIOHING OF SSS ? 
(HOKE SOLUTION OF SUGAR, 
SALT, AND WATER)
CHECX 329 AND 331:
YES C 3
KO C 3
329 Have you heard oi a sugar, salt and Y a t e r
to children YFC
1t
rith diarrhea?
L<1 A >»
wn ___ ......... 2 ---342
323
WO. I QUESTIONS AND FILTERS
343 Can you describe hov to «ix the so-called 
’hose aolution of augar, aalt and vater'7 
DESCRIBE:
COD IHG CATEGORIES
SKI?
TO
Fro» »ho» did s o c get thia inf ora-ation? FAMILY MEMBER......
FRIEND.............
CIRCLE CODE 1 FOR ALL MENTIONED. TRADITIONAL HEALER...
MEDICINE SELLER......... l
MARKET WOMAN.............l
PHARMACIST...............1
NURSE.................... i
CLINIC/HOSPITAL......... 1
OTHER_____________  i
( apecify)
342 Have you resuaed sexual relations aince the 
birth of (NAME)?
YES (OR PREGNANT)...... 1 ^
NO.....................  2  *-344
343 Ho» aany aonths after the birth of (NAME) 
did you resuae sexual relations? MONTHS............ i---1---1
344 CHECX TA3LE 2.1:
MORE THAN ONE 
LIVE BIRTH
SINCE JANUARY 1981 C 3
J
ONLY ONE 
LI YE BIRTH
SINCE JANUARY 1981 C 3
1 TABLE
Nov I vould like to talk about the other births you have had aince January 1981.
ENTER IH TABLES 3.1 TO 3.4 NAME AND SURVIVAL STATUS FOR ALL CHILDREN BORN SINCE 
JANUARY 1981 STARTING WITH THE NEXT-TO-LAST BIRTH.
RECORD TWINS IH SEPARATE COLUMNS.
USE (AN) EXTRA SHEET(S) IF MORE THAN 3 BIRTHS.
FOR ALL TABLES: COMPLETE QUESTIONS STARTING WITH THE NEXT-TO-LAST BIRTH.
FOR TABLES 3.3 AND 3.4: ENTER NAME AND SURVIVAL STATUS 3UT ASX QUESTIONS ONLY FOR 
SURVIVING CHILDREN.
324
TABLE 3.1
(ASK QUEST IONS START I KG VITH XEXT-TO-LAST BIRTH.)
121 MEXT-TO-LAST 
'— * BIRTH
I 3] SECOND FRON 
L— I LAST BIRTH
I 4 J THIRD FROH 
'— ■ last BIRTH
( n a ■ e )
ALIVE C ] 
DEAD C ]
(nue)
ALIYE C ] 
DEAD C ]
(na »e )
ALIYE C ) 
DEAD C ]
351 Yhen you »ere pregnant 
with ( X A N E ) were you given any 
injection to prevent the baby 
fro« getting tetanus, that is, 
convulsions after birth?
YES........  1
NO.........  2
dk.........  a
YES........  1
NO.........  2
DK.........  a
YES........  1
NO.........  2
DK.........  3
352 Vhen you were pregnant, 
did you see anyone for a check 
on this pregnancy?
IE YES: Who» did you see?
PROBE FOR TYPE OF PERSON AND 
RECORD flQST QUALIFIED.
DOCTOR...... 1 DOCTOR.....  1 DOCTOR...... 1
NURSE OR
XIDVIFE.... 2
TRADITIONAL
BIRTH
ATTENDANT... 3
RELATIVE.... A
OTHER....... 5
NURSE OR
BIDVIFE.... 2
TRADITIONAL
3IRTH
ATTENDANT... 2
RELATIVE.... A
OTHER......  5
NURSE OR
NIOVIFE.... 2
TRADITIONAL
BIRTH
ATTENDANT... 3
RELATIVE.... 4
OTHER....... 5
NO ONE...... 6 NO ONE.....  5 NO ONE...... 6
353 Vho as8sisted with the 
delivery of (KANE)?
DOCTOR...... i
NURSE OR
NIDVIFE.... 2
TRADITIONAL
BIRTH
ATTENDANT... 3
RELATIVE.... 4
OTHER....... 5
DOCTOR.....  i
NURSE OR
HIDVIFE.... 2
TRADITIONAL
BIRTH
ATTENDANT... 3
RELATIVE...  A
OTHER......  5
DOCTOR...... 1
NURSE OR
niDVIFE.... 2
TRADITIONAL
BIRTH
ATTENDANT... 3
RELATIVE.... 4
OTHER....... 5
NO ONE...... 6 NO ONE.....  a NO ONE...... 6
325
TABLE 3.2
(ASX QUESTIOHS STARTING »ITH NEXT-TO-LAST BIRTH.)
361 Did you ever feed (HAKE) 
at the breast?
362 Ho» »any »onths did you 
breastfeed (NABS)?
363 Why did you stop 
breastfeeding ?
CODES: TIKE TO WE A N......... 1
CHILD TOO WEAK/ILL..2 
BOTHER TOO WEAX/ILL.3 
CHILD DIDN'T SUCX...4 
BILK INSUFFICIENT...5
BOTHER WORKING.......6
PREGNANT.............. 7
CHILD DIED............8
OTHER.................. 9
36-4 Why t »b (NABE) never 
breasiied 7
CODES: CHILD TOO WEAK/ILL. . I 
BOTHER TOO WEAX/ILL.2 
CHILD DIDN'T SUCX...3 
_BILX INSUFFICIENT. . . 4
BOTHER WORXIHG.......5
CHILD DIED............6
OTHER.................. 7
365 Ho» oid ras (NABE) vhen 
you started giving hi»/her 
»olid and/or liquid food?
366 Hot »any »onth« after the 
birth of (NABE) did your 
periods return?
2| NEXT-TO-LAST 
BIRTH□
(naie) 
ALIVE C 1 
DEAD [ )
YES. 
NO. .
367 Hot »any »onths after the 
birth of (NABE) did you resu»e 
■exual relations?
SXIP 
TO 364
BCNTHS..
SPECIFY IF OTHER:
ALL: SXIP TO 365
SPECIFY IF OTHER:
ALL: SXIP TO 366
BONTHS.
BONTHS.. 1--- i---i
NOT RETRND...97
BONTHS..
□3| SECOND FROB LAST BIRTH
(na » e ) 
ALIYE C ] 
DEAD C 3
YES. 
NO. .
SXIP 
TO 364
□4 1 THIRD FiQfj l> s t  BIRTH
( n a » e ) 
ALIVE [ ] 
DEAD C )
YES. 
NO. .
BONTHS..
SPECIFY IF OTHER:
ALL: SKIP TO 365
SPECIFY IF OTHER:
ALL: SXIP TO 366
BONTHS.
SXIP 
TO 364
BONTHS..
SPECIFY IF OTHER:
ALL: SXIP TO 365
SPECIFY IF OTHER:
ALL: SXIP TO 366
BONTHS..
BONTHS. . i--- i---1
NOT RETRND...97
BCNTHS..
BONTHS.. 1--- - --
NOT RETRND...97
BONTHS..
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TABLE 3.3
(ASK QUESTIOKS OHLY FOR SURVIVING CHILDREN STARTING VITH NEXT-TO-LAST BIRTH. )
121 NEXT-TO-LAST 
i— 1 BIRTH
13 | SECOND FROM 
L-J LAST BIRTH
14 I THIRD FROM 
>— ' LAST BIRTH
(na ae)
ALIVE C ]
DEAD C ] --
( n a a-e )
ALIVE C ]
DEAD C ] --v
(n a ae > 
ALIVE C I 
DEAD C I
371 Has (NAME) had diarrhea 
in the last 2 » e e k s ?
YES.........  1
NO..........  2 -j
SKIP TO NEXT — 1 
COL./TABLE 3.4
YES......... 1
SKIP TO NEXT -— J 
COL./TABLE 3.4
YES.........  1
NO..........  2 1
DK..........  8 ,
SXIP TO NEXT — J
c o l. /table 3.4
372 Hoy »any days did the 
diarrhea last (the last tiae ) ?
HE OF
DAYS. . . . i-- 1-- 1
DK.......... 98
NB OF
DAYS___i 1
DK..........«a
N3 OF
DAYS. . . . 1-- 1-- 1
DK.......... 98
373 Ho» »any stools on the 
rorst day ?
NB OF
STOOLS. . 1-- i-- I
DK.......... sa
KB OF
STOOLS. . ‘-- i-- •'
DK..........96
NB OF
STOOLS.. 1-- - - 1
DK.......... 93
374 Vhen (NAME) had diarrhea 
(the last time) did you give 
him/her »ore solid/aushy food 
to eat, the same a»ount, or 
less than usual?
MORE........  1
SAME........  2
LESS........  3
NO FOOD..... 4
MORE........ 1
SAME........ 2
LESS........ 3
NO FOOD..... 4
MORE........  1
SAME........  2
LESS........  3
NO FOOD..... 4
375 Vhen (NAME) had diarrhea 
(the last ti»e) did you give 
hia/her »ore liquids to drink, 
the sa»e amount, or less than 
usual?
MORE........  1
SAME........  2
LESS........  3
NO DRINXS.... A
MORE........ 1
SAME........ 2
LESS........ 3
HO DRINKS.... 4
MORE........  1
SAME........  2
LESS........  3
NO DRINXS.... 4
376 Did you or anybody else 
give any special foods or 
drinks to treat the diarrhea?
YES.......... 1
NO........... 2 1
DK........... 8 ,
SXIP TO NEXT -*—  
COL./TABLE 3. A
YES......... 1
NO.......... 2 -|
DK.......... a i
SXIP TO NEXT -«--1
COL./TA3LE 3.4
YES.......... i
NO........... 2 -j
DK........... a -|
SXIP TO NEXT -*■— ! 
COL./TABLE 3. 4
377 Vhat »as done?
CIRCLE CODE 1 FOR ALL 
MENTIONED
ORS..........  1 ORS.......... 1 ORS..........  1
SSS..........  1
TABLETS, INJECT.
SYRUPS...... 1
_ HERBAL REM--- 1
PURGATIVE.... 1
TREATED
IN HOSPITAL. . 1 
OTHER........ 1
SSS.......... 1
TABLETS, INJECT,
SYRUPS...... 1
HERBAL REM___ 1
PURGATIVE.... 1
TREATED
IN HOSPITAL. . 1
OTHER........ 1
SSS..........  1
TABLETS, INJECT,
SYRUPS......  1
HERBAL REM--- 1
PURGATIVE.... 1
TREATED
IN HOSPITAL.. 1
OTHER........  1
(specify) (specify) (specify>
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TABLE 3.4
(ASX QUESTIOKS ONLY TOR SURVIVING CHILDREN STARTING VITH NEXT-TO-LAST BIRTH )
331 Has (NAHE) had fever in 
the last A y eeXs ?
332 Did you or anybody do 
something to treat the fever?
383 Yhat »as done?
CIRCLE CODE i FOR ALL 
KEXTIOHED
384 Has (NAHE) suffered froi 
severe coughing and/or 
difficult breathing in the
last A veeXs?
385 Did you or anybody do 
*o»ething to treat the 
proble* ?
386 Vhat r u  done?
CIRCLE CODE 1 FOR ALL 
HEXT I OKED
2| NEXT-TO-LAST 
BIRTH□
(na >e) 
ALIYE C ] 
DEAD [ ]
YES.... . 1
NO.... • 2 1 
• 8 1DK.....SXIP 
TO 384
1
YES. 
HO. . 
DK. .
1
2
a ,
SXIP 
TO 384
ANTIHALARIAL. 1 
LICUID/SYRUP. 1
PILL........  1
INJECTION___ 1
TREATED IN
HOSPITAI____ 1
OTHER.......  1
YES. 
HO. . 
DK. ,
SXIP TO NEXT 
COL./TABLE 3. 5
1
2 i1J
YES.........  1
NO..........  2 i
DK..........  8
SXIP TO NEXT 
COL. /TABLE 3. 5
u
ANTIBIOTICS.. 1 
LIQUID/SYRUP. 1
PILL........  1
INJECTION--- 1
TREATED IN
HOSPITAI____ 1
OTHER.......  1
□
3 1 SECOND FROH 
LAST BIRTH
(na ae ) 
ALIYE C ] 
DEAD C ]
□ THIRD FROH LAST BIRTH
(na »e) 
ALIYE C ] 
DEAD [ )
YES___
NO....
DK....
SKI?
TO 384
YES___
NO....
DK....
SXIP 
TO 384
ANTIHALARIAL. 1 
LIQUID/SYRUP. 1
PILL........  1
I N JECTIQH___  1
TREATED IN
HOSPITAI____  1
OTHER.......  1
YES. 
NO. . 
DK. .
SKIP 
TO 384
YES___
NO....
DK....
SXIP 
TO 384
ANTIHALARIAL. 1 
LICUID/SYRUF. 1
PILL........  1
INJECTION.... 1 
TREATED IN
HOSPITAI____ 1
OTHER.......  1
YES.........  1 YES......... 1
NO..........  2 1
1
NO.......... 2 1 
3 1
DK..........  a DK..........
SXIP TO NEXT J SXIP TO NEXT
COL./TABLE 3.5 COL. /TABLE 3. 5
YES.........  1 YES......... 1
NO..........  2 1 NO.......... 2 -
D K ..............  A DK..........
1JSKI? TO NEXT -*— 1 SKI? TO NEXT
COL./TABLE 3.5 COL. /TABLE 3. 5
ANTIBIOTICS.. 1 ANTIBIOTICS.. 1
LIQUID/SYRUP. 1 LIQUID/SYR'J?. 1
P H I  . L PILL........ 1
INJECTION___  1 INJECTION--- 1
TREATED IN TREATED IN
HOSPITAI____  1 HOSPITAI---- 1
OTHr3 1 OTHER.......
—
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T A B L E  3.5
CF. TAB LE  2. 1:
EXTER N AME AMD S U R V I V A L  S TATUS FOR ALL C H I L D R E N  SORX SINCE JANUARY 1981. 
R ECORD T W I N S  IN S E P A R A T E  COLUMNS.
USE (AN) EXTRA S H E E T (S ) IF M OR E  T HAN A B IRTHS S I N CE  JANUARY 1981.
ASX Q U E S T I O N S  S T A R T I N G  WITH T HE  M OS T  R EC EN T  (LAST) BIRTH.
ASX Q U E S T I O N S  O NL Y  FOR S U R V I V I N G  C HILDREN.
391 Do 
you have a 
I»»unua t ion 
Record Card 
for (NAME)? 
IF YES:
May I see 
It please?
U J  L AST BIRTH
(na»e)
ALIVE t ]
DEAD C ] —
YES. SEEN.... 1 
YES. BUT
NOT S E E N ---  2 -j
HO CARD.....  3 i
SXI? TO 393
□2 j NEXT-TO-LA.ST BIRTH
(na»e) 
ALIVE ( ]
DEAD C ]
YES, S E E N ___  1
YES, BUT 
NOT S E E N . ... 2 
NO C A R D .....  3
S XI P  TO 393
□3| SECOND FROM LAST BIRTH
( r, a ■ e ) 
ALIYE C ] 
DEAD C ]
YES, SEEN.... 1 
YES, BUT
NOT S E E N ___  2
NO C A R D .....  3
SXIP TO 393
INJ THIRD FROM 
' LAST BIRTH
( n a *e )
A LIVE C ]
DEAD £ ]
■ E H E B B C M
YES, S E E N ___  1
YES, BUT
NOT S E E N ___  2 -
NO C A R D .....  3 -
SXIP TO 393
392 RECORD DATES OF IMMUNIZATIONS FROM CARD (CIRCLE COOE 1 IF HO DATE):
BCG
POLIO 1
DPT 1
POLI02
DPT2
PQLI03
DPT3
MEASLES
day »onth year
1 1 1Y Y Y
day »onth yearI I Iy y y
day »onth year 
I IY Y Y
day »onth year
IY Y
I I I I i I I I
JJLLIL
JLMI
SXI? TO S EC T I O N  4
393 Has (NAME) ever had a vaccination to prevent hi»/her fro« getting diseases?
YES..........  1
N O ..........  2
DK....................  a
YES. 
NO. . 
DX. .
YES. 
NO. . 
DX. .
YES. 
NO. . 
DX. .
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SECTIOH 5: MARRIAGE.
HO. 1 GUEST IONS AMD FILTERS
SKIP
COD I KG CATEGORIES I TO
531 Have you ever been »arried or have you ever 
lived vith a »an?
YES
HO.
1
2 --- > - 5 1 9
532 Are you no» »arried, or living »ith a »an, 
or are you vidored, divorced, or »eparated?
MARRIED................... 1
LIVING TOGETHER.......... 2
VIDOVED....................3 —
DIVORCED.................. 4 -I
SEPARATED................. 3 -L*. 507
503 Does your husband/partner live vith you or i 
he no» staying eisevhere?
LI VI KG VITH HER......... 1
STAY IHG ELSEVHERE....... 2
Does your husband/partner have any other 
»IVes besides yourself?
YES. 
HO. . 2 -- *- 507
Ho» »any other vives does he have?
HUMBER. 
DK.... S3 — *- 507
506 Are you the first, second,...rife? RAHK. I  :  i
507 Have you been »arried or lived vith a »an 
only once or »ore than once?
OKCE................... 1
MORE THAH OHCE.......... 2
503 In »hat »onth and year did you start living 
n t h  your (first) husband or partner? MOHTH.............  i i ---
DK MOHTH................ 98
YEAR..............  1---i---
DK YEAR................. S3
509 Ho» old »ere you »hen you started living »ith 
hi»? AGr . . 1___:---1
510 After you »arried (started living together)
did you and your (first) husoand/partner YES...................... i
live in the village/to»n of your parents? HO........................2
330
SECT ION 7 ! HUSBAND'S BACKGROUND AXD YOKAX'S YORK.
MO. I QUESTIONS AMD FILTERS
SKIP
CODING CATEGORIES I TO
701 CHECK M l :
EVER
LIYED
MARRIED OR 
YITH A KAN C ]
J(
ALL OTHERS C ]
I-------------------------------- >. 716
702 Hcv I have so«? questions about your most recent husband / pa rtner and
about your »or*.
703 Did your husband/partner ever attend school?
1YES..................... 1
NO...................... 2 — ^ 707
704 Yhat t 88 the highest level of school he 
attendee: primary, secondary, or 
postseconcary?
PRIMARY......... •...... 1
SECONDARY................2
POSTSECOHDARY........... 3
DK....................... 3 — >- 707
705 Yhat v a 8 the highest grade/for»/year he 
completed at that level?
CLASS/FORM/YEAR....  '---‘
DK...................... a I
706 CHECK 704:
PRIMARY C ] POSTSECOHDARY C ]
7aa1--
707 Can (could) he read a letter or newspaper 
easily, n t h  difficulty, or not at all?
EASILY................... 1
YITH DIFFICULTY......... 2
MOT AT ALL...............3
70S Yhat Mind of vorx does (did) your 
husband/partner mainly do? 
DESCRIBE:
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S E C T  I OH 8 :  H E I G H T  AMD WEI GHT.
CHECX T A B L E  2 .  1 :
EXTER NAHE AMD S U R V I V A L  S T A T U S  OF  ALL C H I L D R E X  BQRH I X 1 9 8 3  OR L A T E R .
USE ( AX )  EXTRA S H E E T ( S ) I F  WORE THAX A B I R T H S  S I X C E  J ANUARY 1 9 8 3 .
THEM RECORD H E I G H T  AXD WE I GH T  FOR ALL S U R V I V I N G  C H I L D R E N  6 MONTHS AND OLDER.  
S T A T E  RE AS ON I F  UN AB L E  TO RE COR D.
^ l j  L A S T  B I R T H I 2 | N E X T  -  T O  -  L A S T  
'— ! B I R T H
| 3  | S E C O N D  F R O M  
1— I L A S T  B I R T H
| 4 |  T H I R D  F R O M  
1— J U k S T  B I R T H
( n a » e )
A L I V E  C ] 
D E A D  ( ]
( r m e )
A L I Y E  ( ]
D E A D  C ]
( n a  e e )
A L I V E  C ] 
D E A D  C ]
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EFON ALAAYE DEMOGRAPHIC SAMPLE SURVEY 
(HOUSEHOLD QUESTIONNAIRE)
NAME OF HOUSEHOLD HEAD
ADDRESS
HOUSE NUMBER
DATE OF INTERVIEW
NAME OF INTERVIEWER
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I would like to find out some information about the people 
who usually live in this house, or who are now staying here.
No. Name of 
Individuals
Relation 
to HH Head
Sex Age Usually 
lives in 
this house?
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Ind 
No.
Name of 
Individuals
Relation 
to HH Head
Sex Age Usually 
lives in 
this house?
Just to make sure that I have this right:
Is there any other persons such as small children or 
infants that we have not listed? YES .... NO .....
(If YES, get the names of such people recorded on the sheet)
RECAPITULATION
NUMBER OF PEOPLE IN THE HOUSE = ----------
NUMBER OF WOMEN AGED 15-49 = ------
NUMBER OF CHILDREN UNDER FIVE = ---------
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HOUSE FACILITIES
1. What is your source of drinking water?
PIPED INTO RESIDENCE ............1
PUBLIC TAP .......................2
STREAM .......................  3
2. What is the material of the wall?
MUD.........
MUD BRICKS . . 
CEMENT BLOCKS
3. Is the wall plastered with cement?
YES .................. 1
NO .................. 2
4. What is the main material of the floor?
EARTH/SAND ...........1
WOOD/PLANK .......... 2
CEMENT ...............3
TERRAZO ..............4
1
2
3
5. Does the house have electricity supply?
YES ...................1
NO ...................2
6. What type of kitchen?
OPEN AIR ...........................1
SEPARATE/ADJOINING BLOCK ..............2
CORRIDOR STOVE ........................3
7. What type of toilet?
NONE ..........................  1PIT LATRINE (completed) ......... 2
PIT LATRINE (uncompleted) ........ 3
EROSION PIT ...................... 4
FLUSH TOILET ...................... 5
8. How many rooms (excluding the kitchen and stores) are in
this house? -----  rooms.
9. Do you keep livestock in this house?
YES ...................  1NO ..................... 2 (stop)
10. How many
GOATS . 
SHEEP . 
PIGS 
DOGS . . 
DUCKS 
FOWLS . 
RABBITS 
OTHERS
APPENDIX 6C 336
DEMOGRAPHIC AND SOCIO-ECONOMIC CHARACTERISTICS OF 
RESPONDENTS (WOMEN AGED 15-491.
(INDIVIDUAL QUESTIONNAIRE)
NUMBER IN THE HOUSEHOLD
NAME OF HOUSEHOLD HEAD
STREET
HOUSE NUMBER
DATE OF INTERVIEW
NAME OF INTERVIEWER
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1. What is your date of birth?
M O N T H ------/ Y E A R -----
2. In which town or village were you born?
3. Have you ever lived in a city for at least twenty-four
months (two years) in the past?
YES .............1
NO .............2
4. Can you read and write a simple letter in
a) ENGLISH? YES ..... . ..... 1
NO ..... ...... 2
b) YORUBA? YES .... ....... 1
NO .... .......2
5. Have you ever attended school?YES ............ 1
NO ............ 2 (Go to 8)
6. What was the highest level of education that you 
completed?
NONE ............................... 1
PRIMARY SCHOOL? ...................2
SECONDARY MODERN ...................3
SECONDARY GRAMMAR ..................4
TRADE CENTRE/TEACHER'S COLLEGE ....5 
POLYTECHNIC/NCE/HIGHER ........... 6
7. How many years did you spend at school altogether?
8. What is your major occupation?
9. What is your other occupation (if any)?
10 . 
11. 
12 .
Do you usually go to the farm?
YES ................... 1
NO .................... 2
Do you sleep overnight on the farm?
YES .......
NO ........
About how many days do you spend on
(Go to 13)
. . . . 1
.... 2 (Go to 13) 
the farm weekly?
days
13. What is your religion?CHRISTIANITY ......1
MOSLEM ........... 2 —
TRADITIONAL ......3 Go
NONE ............. 4
to 15
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14. What is your denomination?
CATHOLIC ...................... 1
ANGLICAN ...................... 2
CHRIST APOSTOLIC (CAC)..........3
CHERUBIM & SERAPHIM ...........4
THE APOSTOLIC .................5
APOSTOLIC FAITH ...............6
JEHOVAH'S WITNESS .............7
DEEPER LIFE ................... 8
CELESTIAL .................. 9
OTHER (Please, specify)..............
15. Do you believe in faith healing?
YES ......... 1
NO ......... 2 (Go to 17)
16. Do you practise it?
YES .................. 1
NO .................. 2
Now, I would like to ask you some questions on the number of children 
that you have ever born.
17. Have you ever given birth to a child?
YES ............. 1
NO ............. 2 (Go to 42)
18. Do you have any children of yours residing with you?
YES .................. 1NO .................. 2 (Go to 21)
19. How many? ..........
NO. OF SONS..........
NO. OF DAUGHTERS ........
20. Do you have any living children that are not residing
with you in this household?
YES ............... 1NO ............... 2 (Go to 22)
21. How many ? ...............NO. OF MALES. . 
NO. OF FEMALES
Some children are born alive, but some die within a few hours or days 
Others die at older ages.
22. Have you ever given birth to a child who breathed or
cried but later died? YES .......... 1NO .......... 2 (Go to 26)
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2 3. How many? ..............
SONS............DAUGHTERS .......
24. Did any of the children die in the past five years?
YES .................. 1
NO .................. 2 (Go to 26)
25. How many?
SONS....
DAUGHTERS
NOW ADD TOGETHER THE FIGURES IN QUESTIONS 19, 2 1 and 23.
TOTAL NO. OF CHILDREN EVER BORN 
KALE 
FEMALE
Now I would like to get some information on your live births beginnin 
with the last live births.
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LAST
BIRTH
NEXT TO 
LAST
2ND TO 
LAST
3RD TO 
LAST
4TH TO 
LAST
5TH TO 
LAST
25. Name of
last birth?
26. Sex of MALE 1 .... 1 .... 1 .... 1 .... 1 .....  1
the child FEMALE 2 .... 2 .... 2 .... 2 .... 2 .....  2
27. Date of ...... /19 -
birth
28. Is he/she YES . . l— i ---- 1- 1 ----1 ~ 1 ----l— i • • • • 1~| .... l— i
alive? to 3 0J to 30 J to 30 J to 30 J to 30 J to 30 J
. .1 (Go to 30) NO ... 2 .... 2 .... 2 .... 2 .... 2 .... 2
29. How old is
he/she at death? D A Y S --- DAYS — D A Y S--- DAYS--- DAYS--- D A Y S---
M T H S---- M TH S--- M T H S --- MTHS--- M T H S--- M T H S ---
30. Where was the
child delivered?
HOME ............. ..... 1. . ..... 1. ..... 1. .....1. ..... 1. ..... 1. .
ON THE FARM ..... ..... 2 . . ..... 2 . ..... 2 . .....2 . ..... 2 . ..... 2 . .
HOSPITAL ...... ..... 3 . . ..... 3 . ..... 3 . .....3 . ..... 3 . ..... 3 . .
MISSION CLINIC .. ..... 4 . . ..... 4 .
OTHER (Specify)
31. Who assisted
the delivery?
DOCTOR .......... ..... 1. . ..... 1. ..... 1. .....1. ..... 1. ..... 1. .
NURSES .......... ..... 2 . . ..... 2 . ..... 2 . .....2 . ..... 2 . ..... 2 . .
MIDWIVES ....... ..... 3 . . ..... 3 . ..... 3 . .....3 . ..... 3 . ..... 3 . .
T B A ..........
OTHER (Specify) ........ • .... . .... • • * * * * * * * * • • • • • •
3 2. Prenatal
tetanus Y E S . ..1. Y E S . .1 Y E S ..1 YES . . 1 Y E S ..1 Y E S ..1
immunization
for the child? NO ... 2 N O ... 2 NO ... 2 NO ... 2 NO ... 2 NO ... 2
33. Child YES . . l-i 
to 3 5—
YES . . l-i 
35 — 1
YES . . l-i 
35 — 1
YES . . l-i 
35 — J
YES . . l-i 
35 — 1
YES . . l-i 
35 — 1
breastfed?
NO. ... 2 N O . ..2 N O ... 2 NO ... 2 N O . ..2 NO ... 2
34. Why? .........
. .go to 39. go to 39 to 39 to 39 to 39 to 39 to 39
341
LAST
BIRTH
NEXT TO 
LAST
2ND TO 
LAST
3RD TO 
LAST
4TH TO 
LAST
5TH TO 
LAST
35. Still YES
breastfeeding? NO
1
---  2 I
to 37--1
... i
to 37J
... 1 
• • • 2-ito 37J
... 1 
* • • 2-jto 37J
... 1 
. . . 2-j
to 37J
... 1 
... 2— |
to 37J
36. How long do you 
intend to breast­
feed him/her?
Breast alone -- MONTHS MONTHS MONTHS MONTHS MONTHS MONTHS
Breastmilk and 
other foods MONTHS MONTHS MONTHS MONTHS MONTHS MONTHS
37. How long did 
you breastfeed 
him/her?
Breast alone -- MONTHS--- MONTHS MONTHS MONTHS MONTHS MONTHS
Breastmilk and 
other foods -- MONTHS--- MONTHS MONTHS MONTHS MONTHS MONTHS
38. After how many 
days did you start 
to breastfeed the 
child?
---days
0 same da
--- days -- days -- days -- days -- days
39. Did you ever 
bottle-feed the 
child?
YES ... 1 
NO. . . . 2— | 
go to 41-1
.... i
--- 2 "j
to 41J
.... i
--- 2-,
to 41J
.... i
--- 2-1
to 41J
.... i
--- 2-,
to 41J
.... 1 
.... 2 | 
to 41J
40. How old was the 
child when bottle - 
was introduced?
---days -- days -- days -- days -- days -- days
41. Did you hand- 
feed the child?
YES... 1
NO ... 2
.... 1
.... 2
.... 1
.... 2
.... 1
.... 2
.... 1
.... 2
.... 1
.... 2
Do you have any pre-school child currently living with 
you whose mother does not live in this household?
YES ................... 1NO ................... 2 (Go to 45)
42 .
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4 3. How many? ..........
BOYS. . . 
GIRLS .
44 Why are they living with you?
Now, I want to find out about the health of your last child (if alive 
and under five years old) or an under-five child living with you
45. In the past two weeks, did any of these children suffer 
from any illness? YES .................. 1NO .................. 2 (Probe for frequen-
stooling, red spots in body, fever, catarrh, difficult breathing or high 
temperature. If no symptoms of any kind, go to 53)
46. What illness(es) did he/she have?
ILLNESS SYMPTOMS DAY DAYOBSERVED STARTED STOPPED
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I L L N E S S S Y M P T O M S
O B S E R V E D
DAY
S T A R T E D
DAY
S T O P P E D
I L L N E S S S Y M P T O M S DAY DAY
O B S E R V E D S T A R T E D S T O P P E D
)
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47. What was the last illness that he/she have?
48. Was he treated?
YES .................. 1
NO .................. 2
49. Where was he/she treated?
50. Who made the decision about where to treat the child?
51. How much did the treatment cost? N
52. How much of that was paid by you?
the father 
others
53. Are you currently pregnant? YES .. . 
NO
MARITAL STATUS
54. Have you ever been married?
YES .................. 1NO .................. 2 (Go to 73)
55. Are you currently MARRIED
WIDOWED
DIVORCED
SEPARATED
Go to 59
56. How many wives does your husband have?
H (N
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57. Are you the 1st, 2nd, ....or the only wife of your 
husband? -----------wife.
58. Have you been married more than once?
YES .................. 1
NO .................. 2 (Go to 64 )
59. In which year did you marry your first husband? 19--
60. Did he ever attend school?
YES .................. 1
NO .................. 2
61. Did he complete
NONE ...........................  1
PRIMARY .........................  2
SECONDARY MODERN ...............  3
SECONDARY GRAMMAR ..............  4
TRADE CENTRE/TEACHER'S COLLEGE .. 5
POLYTECHNIC/NCE/HIGHER ......... 6
62. What is his major occupation?
63. His minor occupation is ....
(if widowed or divorced, go to 73
64. In which year did you marry? 19
65. Has your current husband ever attended school?
YES .................. 1
NO .................. 2
66. Did he complete
NONE .......................... 1
PRIMARY ......   2
SECONDARY MODERN ..............  3
SECONDARY GRAMMAR .............  4
TRADE CENTRE/TEACHER'S COLLEGE .. 5
POLYTECHNIC/NCE/HIGHER ........  6
67. What is his major occupation?
68. His minor occupation is ....
69. What is your husband's religion?
CHRISTIANITY
ISLAM .........
TRADITIONAL .....
NONE ............
1
2
3
4
to 71
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70. What denomination does he belong to? ............
CATHOLIC ...................... 1
ANGLICAN ...................... 2
CAC ........................... 3
CHERUBIM & SERAPHIM ...........4
THE APOSTOLIC .................5
APOSTOLIC FAITH ............... 6
JEHOVAH'S WITNESS .............7
DEEPER LIFE ................... 8
CELESTIAL ................... 9
OTHER (Please, specify)..............
71. Does he believe in faith healing?
YES ................ 1
NO ................ 2 (Go to 73)
72. Does he practise it?
YES .................. 1
NO .................. 2
73. Is you mother still living?
YES
NO
1
2
74 Thank you for your time.
